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PART  VI. 

Containing  a Description  of  the 

Different  VISCERA. 


c H A p I. 

Of  the  HEAD. 

Besides  the  brain^  which  is  contained  within 
the  cranium,  the  head  prefents  to  us  the  or- 
gans of  fight,  of  found,  of  fmell,  of  tafte,  and 
the  greater  part  of  thofe  which  ferve  for  deglutition* 

THE  PERICRANIUM* 

Besides  the  external  integuments  of  the  head,  viz. 
the  hair,  (kin,  and  cellular  fubftance,  there  are  two  o- 
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ther  expanfions  on  the  head;  the  firfl:  is  the  tendon  of 
the  occipito-frontalis  mufcle;  the  fecond  is  the  pericra- 
nium, which  covers  the  external  furface  of  all  the 
bones  of  the  cranium. 

The  external  part  of  this  membrane  may  be  faid  to 
feparate  from  the  other  at  the  femicircular  plane  upon 
the  fide  of  the  cranium,  mentioned  in  the  defcription 
of  the  bones;  and  becomes  a very  ftrong  aponeurofis, 
which  covers  the  temporal  mufcle,  and  is  afterwards 
fixed  to  the  external  procefs  of  the  os  frontis,  and  to 
the  upper  edge  of  all  the  zygoma.  The  reft  of  the 
pericranium  is  connected  to  the  other  parts  of  the 
head. 

The  head,  being  confidered  in  general  as  one  of  the 
three  principal  cavities  of  the  human  body,  has  this  pe- 
culiar to  it,  that  its  outfidc  is  the  feat  and  bafis  of  fe- 
veral  very  complex  particular  organs;  whereas  on  the 
infide  it  contains  only  one,  which  is  indeed  the  primum 
mobile  of  the  whole  animal  oeconomy ; namely,  the 
brain ; the  mechanifm  of  which  is  very  little  known  ; 
and  the  ftrudiire  of  its  different  parts,  even  of  thofe 
which  we  are  fuppofed  to  be  moft  acquainted  with,  is 
very  difficult  to  be  demonftrated. 


Sect.  I.  Of  the  Brain  and  its  Appendages. 

The  name  of  brain  is  given  to  all  that  mafs  which 
fills  the  cavity  of  the  cranium,  and  which  is  immedi- 
ately furrounded  by  two  membranes,  called  meninges 
by  the  Greeks,  and  mafres  by  other  ancients,  becaufe 
they  were  commonly  of  opinion  that  thefe  membranes 
were  the  origin,  and,  as  it  were,  the  mother,  of  all  the 
other  membranes  of  the  body. 

This  general  mafs  is  divided  into  three  particular 
portions;  the  Cerebrum  or  brain  properly  fo  called,  the 
cerebellum,  and  medulla  oblongata.  To  thefe  three 
parts  contained  within  the  cranium,  a fourth  is  added, 

which 
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•which  fills  the  great  canal  of  the  fpina  dorfi,  by  the 
name  of  medulla  fpnalis^  being  a continuation  of  the 
medulla  oblongata. 

The  meninges,  or  membranes^  are  two  in  number; 
one  of  which  is  very  ftrong,  and  lies  contiguous  to  the 
cranium  ; the  other  is  very  thin,  and  immediately 
touches  the  brain.  The  firft  is  named  dura  mater ; the 
fecond mater.  This  lall  is  again  divided  into  two; 
the  external  lamina  being  termed  arachnoides^  the  in- 
ternal retaining  the  common  name  of  pa  mater.  We  be- 
gin with  thefe  meninges. 

§ I.  Dura  Mater. 

Situation  in  general.  The  dura  mater  inclofes  the 
brain  and  all  its  appendages.  It  lines  the  infide  of  the 
cranium,  and  fupplies  the  place  of  an  internal  perio« 
(leum,  being  fpread  in  holes  and  deprefiions,  and  co- 
vering all  the  eminences  in  fuch  a manner  as  to  pre- 
vent their  being  hurtful  to  the  brain. 

Divifion.  In  defcribing  the  dura  mater,  we  mud  take 
notice,  I.  Of  itSk compofition.  2.  Its  adhefions  to  the 
cranium.  3.  Its  folds  or  fepta.  4.  Its  produdions, 
veflcls,  and  nerves. 

Compofition.  The  dura  mater  is  compofed  of  one  la- 
mina; although  it  may,  by  maceration,  be  divided  in- 
to two  or  more.  Its  texture  is  very  clofe  and  ftrong, 
appearing  to  be  partly  ligamentous  and  partly  tendi- 
nous. 

Adhefion.  The  dura  mater  fticks  clofely  to  the  cra- 
nium by  a great  number  of  filaments  of  the  external 
furface,  which  enter  the  pores  of  the  bones,  almoft 
every  where,  but  more  particularly  at  the  futures  both 
above  and  below;  and  by  penetrating  thefe  joints,  they 
communicate  with  the  external  periofteura.  Thefe  fi- 
laments are,  for  the  moft  part,  fmall  veflels ; which  be- 
ing broken  in  feparating  the  dura  mater  from  the  fkull, 
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a great  number  of  red  points  appear  on  the  external 
furface  of  that  membrane. 

It  adheres  much  more  to  the  whole  inner  furface  of 
the  cranium  in  children  and  young  pcrfons  than  in  thofe 
of  an  advanced  age  ; the  filaments  become  then  very 
frnali,  being  comprelfed  by  the  contraction  of  the  bony 
pores;  and  confcquently  they  are  more  eafily  ruptured 
by  any  force  applied  to  them. 

Thefe  adhefions  are  formed  entirely  by  the  outer 
furface  of  this  membrane,  the  inner  part  of  it  being 
very  fmooth  and  poliflied,  and  is  alfo  continually  moi- 
ftened  by  a fine  fluid  difcharged  thro*  its  pores,  much 
in  the  fame  manner  as  the  peritonaeum  and  pleura. 

Folds  and  fepta.  The  dura  mater  fends  off  feveral 
procefles  ; three  of  which  form  particular  fcpta  that  di- 
vide the  brain  into  certain  parts.  One  of  them  is  fupe- 
rior,  reprefenting  a kind  of  mediaftinum  between  the 
two  great  lobes  of  the  brain : The  fecond  is  in  a middle 
fituation  like  a diaphragm,  between  the  cerebrum  and 
cerebellum:  the  third  is  inferior,  between  the  lobes  of 
the  cerebellum.  The  fuperior  feptum  is  longitudinal 
in  form  of  a feythe,  from  whence  it  is  termed  the  falx 
of  the  dura  mater;  and  it  may  likewife  be  called  feptum 
fagittale^  verticale^  or  mediaftinum  cerebri.  The  miudle 
feptum  is  tranfverfe;  and  might  be  called  the  floor  of  the 
cerebrum^  the  diaphragm  of  the  brain^  tentorium  cerebe  'iiu 
The  inferior  feptum  is  very  fmall,  and  runs  down  be- 
tween the  lobes  of  the  cerebellum;  on  which  account 
it  may  be  termed  either  fimply  feptum  cerebulli^  or  fep^ 
turn  occipitale  minus^  the  middle  partition  being  looked 
upon  as  the  feptum  occipitale  majus. 

The  fuperior  or  vertical  feptum,  called  the  falx  of 
the  dura  ?nater^  is  a long  and  broad  fold  or  duplicature 
of  the  internal  part,  reaching  from  the  edge  of  the 
crifta  Oflis  Cribrofi,  along  the  fagittal  future,  to  the 
middle  of  the  tranfverfe  feptum;  which  it  joins  in  fuch 
a manner,  as  that  the  lateral  laminse  of  the  falx  are  con- 
tinuous 
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tinuous  on  each  fide  with  the  neighbouring  portions  of 
the  fuperior  lamina  of  the  middle  feptum. 

It  is  broader  where  it  joins  the  middle  feptum  than 
at  the  os  ethmoides ; and  it  is  thicker  at  that  edge 
which  adheres  to  the  cranium  than  at  the  other,  which 
lies  loofe  and  is  very  fharp ; and  from  this  refemblance 
to  a feythe,  it  had  the  name  of  falx. 

The  tranfverfe  or  middle  feptum,  called  tentorium 
cerebeili,  is  fixed  to  the  os  occipitisa  long  the  grooves  of 
the  lateral  finufes,  and  thofe  of  the  great  angles  of  the 
apophyfes  petrofae  all  the  way  to  the  pofterior  clinoide 
apophyfes  of  the  os  fphenoidale.  By  this  fituation  it 
forms  a fort  of  floor,  tent,  or  fhallow  vault,  on  the  fore- 
part of  which  is  a large  notch  almofl  of  an  oval  figure. 

This  feptum  divides  the  cranium  into  two  cavities, 
one  larger  or  fuperior,  and  the  other  fmall  or  inferior, 
which  communicate  together  by  the  great  oval  notch. 

It  is  formed  by  a particular  fold,  and  a very  broad  mem- 
brane of  the  internal  part  of  the  dura  mater ; and 
in  the  natural  ftate  it  is  very  tenfe,  becaufe  of  its  union 
or  rather  continuity  with  the  falx. 

This  union  or  continuity  of  thefe  two  fepta  keeps 
them  both  very  tenfe,  fo  that  the  middle  feptum  is  ca- 
pable of  fuftaining  a confiderable  weight  without  fink- 
ing downward ; and  the  falx  is  able  to  refifl  lateral 
preflures,  without  giving  way  to  the  right  or  left 
fide. 

We  may  be  convinced  of  this  reciprocal  tenfion,  by 
firft  touching  thefe  two  fepta  in  their  natural  (fate ; and 
again,  after  they  have  been  cut  one  after  the  other  ac- 
cording to  their  breadth  j or  rather  after  having  cut  in 
this  manner  the  falx  in  one  fubjeff,  and  the  tranfverfe 
feptum  in  another:  for  as  foon  as  the  falx  is  cut,  the 
other  will  be  perceived  immediately  to  lofe  its  tenfion 
and  firmnefs ; and  the  fame  thing  will  be  obferved  in 
the  falx  as  we  cut  the  tentorium. 

The  fmall  occipital  feptum  is  both  very  fhort  and  nar- 
row. It  runs  down  from  the  middle  of  the  tranfverfe 
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fepturn  to  the  edge  of  the  great  occipital  hole,  being 
fixed  to  the  internal  fpine  of  the  os  occipitis.  It  is 
formed  by  a fold  and  duplicature  of  the  internal  part 
of  the  dura  mater,  in  the  fame  manner  as  the  other 
two,  and  diftinguifhes  the  lower  part  of  the  occipital 
cavity  of  the  cranium  into  two  lateral  parts.  In  feme 
fubjeds  this  fepturn  is  double,  anfwering  to  the  double 
fpine  of  the  os  occipitis. 

Sphenoidal  folds,  Befides  thefe  large  folds,  there  are 
two  fmall  lateral  ones  on  each  fide  of  the  fella  turcica, 
each  running  from  the  pofterior  to  the  anterior  clinoide 
apophyfis  on  the  fame  fide.  Thefe  two  folds,  together 
with  the  anterior  or  pofterior  parts  of  the  fella  tucirca, 
form  a fmall  fofl'ula,  in  which  the  pituitary  gland  is 
lodged.  There  are  iikewife  two  anterior  folds  at  the 
edges  of  the  fphcnoidal  or  fuperior  orbitary  fiffurcs, 
which  augment  the  depth  of  the  middle  foffulse  of  the 
bafis  cranii.  Thus  we  have  feven  folds  of  this  mem- 
brane, three  large  and  four  fmall,  which  may  be  terna- 
ed  internal  froduSlions  or  prcceffes  of  the  dura  mater. 

Elongations,  The  elongations  of  the  dura  mater  go 
beyond  the  general  circumference,  and  pafs  out  of  the 
cranium,  through  the  openings  deferibed  in  the  treatlfe 
of  the  fkeleton,  and  may  be  named  external  prodifdions 
cf  the  dura  mater. 

The  moft  confiderable  of  thefe  elongations  pafles 
through  the  great  occipital  foramen,  and  runs  down 
the  common  canal  of  the  vertebrae  in  form  of  a tube, 
lining  the  infide  of  that  canal,  and  inclofing  the  me- 
dulla fpinalis,  by  the  name  of  the  dura  mater  of  that 
medulla.  The  other  elongations  accompany  the  nerves 
out  of  the  cranium  in  form  of  vaginae,  which  are 
more  numerous  than  the  nervous  trunks  reckoned  in 
pairs.  For  the  olFadfory  nerves,  there  is  the  fame  num- 
ber of  diftindt  vaginae  as  there  are  holes  in  the  lamina 
ethmoidalis;  and  fome  nerves  are  accompanied  by  fe- 
veral  vagin^  through  one  hole,  as  thofe  of  the  ninth 
pair. 

There 
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There  are  two  particular  elongations  which  form  the 
periofteum  of  the  orbits,  together  with  the  vaginae  of 
the  optic  nerves.  Thefe  orbitary  elongations  go  out 
by  the  fuperior  orbitary  fiifures,  or  foramina  lacera 
of  the  fphenoid  bone;  and,  increafing  in  breadth  in 
their  paffage,  line  the  whole  cavity  of  the  orbits,  at  the 
edges  of  which  they  communicate  with  the  pericranium 
and  periofteum  of  the  face.  They  communicate  like- 
wifc,  through  the  fphcno-maxillary  or  inferior  orbitary 
fiflures,  with  the  pericranium  of  the  temporal  and  zy- 
gomatic foflae ; and  by  thefe  communications  we  may 
explain  the  accidents  which  happen  to  thefe  parts  in 
wounds  of  the  head. 

The  elongations  of  the  dura  mater  which  accompany 
the  blood -veftels  through  the  foramina  of  the  cranium, 
unite  with  the  pericranium  immediately  afterwards. 
Such,  for  inftance,  are  the  elongations  which  line  the  ' 
foflul«  of  the  foramina  lacera  or  jugularia,  and  the 
bony  or  carotid  canals  of  the  apophyfis  petrofa,  &c. 

Arteries,  The  veftels  of  the  dura  mater  are  arteries, 
veins,  and  finufes.  The  arteries  in  general  are  diftin- 
guifhed  into  anterior,  middle,  and  pofterior;  and  come 
from  the  carotids  and  vertebrales  on  each  ftde.  The 
external  carotid  fends  a branch  through  the  fpinal  hole 
of  the  os  fphenoidale,  which  is  the  middle  artery  of  the 
dura  mater;'  and  is  called,  by  way  of  eminence,  arte-- 
ria  dura  matris.  It  is  divided  into  a great  number  of 
branches,  which  are  plentifully  difperled  through  the 
fubftance  of  the  external  lamina  as  high  as  the  falx, 
where  thefe  ramifications  communicate  with  their  fel- 
lows from  the  other  fide.  The  impreflions  of  this  ar- 
tery are  feen  on  the  infide  of  the  parietal  bones  ; the 
anterior  and  lower  angle  of  which,  inftead  of  a fiinple 
imprellion,  contains  a canal  fpr  the  paftage  of  a trunk 
or  branch  of  this  artery  ; on  which  account  feveral  ac- 
cidents happen  in  fradlures  of  the  fkull. 

The  external  carotid  fends  another  ‘ fmall  ramus 
B 4 through 
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through  the  corner  or  fmall  end  of  the  fphenoidal  or 
fuperlor  orbitary  fiffure  ; where  there  is  fometimes  a 
little  notch  on  purpofe,  mentioned  in  the  Defeription 
of  the  Skeleton.  This  branch  is  the  anterior  artery  of 
the  dura  mater ; and  it  gives  off  ramifications  in  the 
fame  manner  as  the  former  with  which  it  communi- 
cates,  but  its  ramifications  are  not  fo  numerous.  The 
internal  carotid,  as  it  enters  the  cranium,  gives  off  a 
fmall  branch  to  the  fubftance  of  the  dura  mater. 

The  two  vertebral  arteries  enter  by  the  great  occipi- 
tal foramen,  and  unite  in  one  trunk  on  the  anterior  or 
fphenoidal  apophyfis  of  the  os  occipitis.  Immediately 
after  they  pafs  through  the  dura  mater  on  both  fides, 
each  of  them  fends  one  or  two  branches  to  that  mem- 
brane. Thefe  are  the  pofterior  arteries  of  the  dura  ma- 
ter; and  they  communicate  byfome  ramifications  with 
the  middle  or  fpinal  artery  above  mentioned. 

Veins  and ftnufes.  The  dura  mater  contains  in  its  du- 
plicature  fevcral  particular  canals;  into  which  the  ve- 
nous blood,  not  only  of  that  membrane,  but  of  the 
whole  brain,  is  carried.  Thefe  canals  are  termed  Ji^ 
Tiufes  ; and  fome  of  them  are  difpofed  in  pairs,  others 
in  uneven  numbers : that  is,  fome  of  them  are  placed 
alone  in  a middle  fituation  ; others  are  difpofed  late- 
rally on  each  fide  of  the  brain.  The  moft  ancient  ana- 
tomifts  reckoned  only  four ; to  which  we  can  now  add 
fcveral  others, 

Thefe  finufes  are  in  the  duplicature  of  the  dura  ma- 
ter ; and  their  cavities  are  lined  on  the  infide  by  parti- 
cular very  fine  membranes.  They  may  be  enumera- 
ted in  this  manner;  The  great  finus  of  the  falx,  or  fu- 
perior  longitudinal  finus,  which  was  reckoned  the  firfl: 
by  the  ancients.  Two  great  lateral  finufes,  the  fecond 
and  third  of  the  ancients.  The  finus,  called  torcular 
Herophili^  the  fourth  of  the  ancients.  The  fmall  finus 
of  the  falx,  or  inferior  longitudinal  finus.  The  po- 
ficrior  occipital  finus,  which  is  fometimes  double. 
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and  one  inferior.  Two  tranfverfe  occipital  finufes. 
The  circular  finus  of  the  fella  fphenoidalis.  Two  fi- 
nus  cavernofi,  one  on  each  fide.  Two  orbitary  finufes, 
one  on  each  fide. 

All  thefe  finufes  communicate  with  each  other,  and 
with  the  great  lateral  finufes,  by  which  they  difcharge 
themfelves  into  the  internal  jugular  veins,  which  are 
only  continuations  of  thefe  lateral  finufes.  They  like- 
wife  unload  themfelves,  partly  into  the  vertebral  veins, 
which  communicate  with  the  fmall  lateral  or  inferior 
occipital  finufes;  and  partly  into  the  external  jugular 
veins,  by  the  orbitary  finufes,  which  communicate  with 
the  venae  angulares,  frontales,  nafales,  maxillares,  &c. 
as  the  lateral  finufes  likewife  communicate  with  the  ' 
venae  occipitales,  &c. 

Thus  the  blood,  which  is  carried  to  the  dura  mater, 
&c.  by  the  external  and  internal  carotid,  and  by  the 
vertebral  arteries,  is  returned  to  the  heart  by  the  ex- 
ternal and  internal  jugular  and  vertebral  veins ; fo  that, 
when  the  palfage  of  the  blood  is  obftrudled  in  any  par- 
ticular place,  it  finds  another  way  by  virtue  of  thefe 
communications,  though  not  with  the  fame  eafe.  This 
obfervation  is  of  confequence,  in  relation  not  only  to 
obftrudions,  but  to  the  different  fituations  of  the  head. 

The  great  finus  of  the  falx  reaches  from  the  connec- 
tion of  the  ethmoidal  crifta  with  the  os  frontis,  along 
the  upper  edge  of  the  falx,  all  the  way  to  the  pofte- 
rior  edge  of  the  tranfverfe  feptum,  where  it  ends  by  a 
bifurcation  in  the  great  lateral  finufes.  It  is  very  nar- 
row at  its  anterior  extremity,  and  from  thence  be- 
comes gradually  wider  all  the  way  to  its  pofterior  ex- 
tremity. 

The  cavity  of  this  finus  is  not  cylindrical,  but  trian- 
gular, having  in  a manner  three  fides  ; one  fuperior, 
parallel  to  the  cranium;  and  two  lateral,  inclined  to 
the  plane  of  the  falx.  The  upper  fide  is  formed  by 
the  ej^ternal  furfacc  of  the  dura  mater and  through 
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the  middle  of  its  breadth  a kind  of  fine  raphe  or  future 
runs  from  one  end  to  the  other. 

The  two  lower  or  lateral  fides  are  produ^lions  of 
the  inner  furface  of  the  dura  mater ; which  having 
parted  from  the  external,  are  inclined  toward  each 
other,  and  then  unite  ; forming  firft  the  finus,  and  af- 
terwards the  duplicature  of  the  falx.  This  finus  is  li- 
ned interiorly  by  a fine  proper  membrane,  which  forms 
likewife  a kind  of  raphe  or  future  along  the  bottom  of 
the  finus,  that  is,  along  the  union  of  the  two  lateral 
fides. 

In  this  finus  we  obferve  feveral  openings  and  feveral 
ligamentary  fraena.  The  openings  are  orifices  of  veins ; 
the  fmalleft  of  which  belong  to  the  dura  mater,  the 
largeft  to  the  brain.  The  veins  of  the  brain  enter  the 
finus  for  the  moft  part,  obliquely  from  behind  for- 
ward, after  they  have  run  about  a finger’s  breadth  in 
the  duplicature  of  the  dura  mater. 

It  has  been  thought  that  the  arteries  of  the  dura  ma- 
ter difeharged  themfelves  immediately  into  the  finufes ; 
becaufe  injedions  made  by  the  arteries,  or  a hog’s 
bridle  thrufl:  into  them,  have  been  found  to  pafs  into 
thefe  finufes : but,  on  a more  clofe  examination,  it  has 
been  difeovered,  that  the  injedfions  pafled  from  the 
arteries  into  the  veins,  and  from  thence  into  the  finu- 
fes, through  the  fmall  orifices  already  mentioned;  and 
that  the  hog’s  bridle  pierced  the  fides  of  the  artery, 
which  near  the  finufes  are  very  thin. 

This  midake  gave  rife  to  another,  that  the  dura  ma- 
ter had  no  veins  ; and  what  confirmed  it  was,  that  the 
arteries  of  the  dura  mater  cover  the  veins  fo  entirely, 
that  the  edges  of  the  veins  are  hardly  perceivable  on 
cither  fide  of  the  arteries.  There  arc,  however,  fome 
places  where  the  veins  being  broader  than  the  arte- 
ries, their  two  edges  are  feen  on  each  fide  of  the  arte- 
ries like  capillary  veflels.  Thefe  veins  are,  for  the  mod 
part,  branches  of  the  finufes  ^ and  the  fmall  trunks  of 
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fome  of  them  open  into  the  head  of  the  vena  jugularis 
interna.  We  may  eafily  be  fatisfied  that  the  arteries 
on  both  Tides  of  the  dura  mater  communicate  with  each 
other  above  the  falx,  cither  by  injeding  or  blowing  in- 
to them. 

The  internal  fraena  of  this  great  fmus  appear  to  be 
tendinous,  and  to  be  defigned  to  prevent  the  too  great 
dilatation  of  the  finus  by  the  blood.  They  vary,  how- 
ever, in  different  fubjedls,  and  do  not  always  reach 
from  one  (ide  to  the  other.  It  has  been  pretended,  that 
glands  have  been  found  there ; but  we  ought  to  take 
care  not  to  miftake  for  fuch  certain  fmall  corpufcles, 
which  feem  to  have  about  them  very  little  of  the  na- 
ture of  glands. 

The  inferior  finus  of  the  falx  is  fitiiated  in  the  lower 
edge  of  its  duplicature,  being  very  narrow,  and,  as  it 
were,  flatted  on  both  Tides.  It  communicates  imme- 
diately with  the  fourth  finus  of  the  ancients ; and  in 
fome  fubjedls  feems  even  to  be  a continuation  thereof. 
It  likewife  communicates  with  the  great  or  fuperior 
finus  by  fmall  veins  which  go  from  one  to  the  other, 
and  with  the  veins  of  the  cerebrum  by  the  fame  means. 
' The  lateral  linufes  reprefent  two  large  branches  of 
the  fuperior  longitudinal  finus,  one  going  to  the  right 
hand,  the  other  to  the  left,  along  the  great  circumfe- 
rence of  the  tranfverfe  feptum,  all  the  way  to  the  bafis 
of  the  apophyfis  petrofa  of  the  offa  temporum.  From 
thence  they  run  down,  having  firft  taken  a large  turn, 
and  then  a fmall  one ; and  being  flrongly  fixed  in  the 
lateral  grooves  of  the  bafis  cranii,  they  follow  the  courfe 
thereof  all  the  way  to  the  foramina  lacera  and  foflhlse 
of  the  jugular  veins. 

They  do  not  always  arife  by  an  equal  bifurcation  of 
the  fuperior  longitudinal  finus ; for,  in  fome  fubje6ls, 
one  of  the  lateral  Tinufes  appears  to  be  a continuation 
of  the  longitudinal,  and  the  other  to  be  a branch  from 
ft.  This  variety  may  happen  on  either  fide  , and,  in 
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a word, 'we  fometimes  find  one  of  thefe  finufes  higher 
or  lower,  larger  or  fmaller,  than  the  other. 

The  cavity  of  thefe  lateral  finufes  is  likewife  triangu- 
lar, and  furniffied  with  a proper  membrane  and  with 
fr^na : and  it  has  alfo  the  fmall  venal  openings ; which 
indeed  are  common  to  it,  not  only  with  the  longitudi- 
nal finus,  but  with  mofl:  part  of  the  others.  The  po- 
flerior  or  outer  fide  of  this  cavity,  is  formed  by  the  ex- 
ternal part  of  the  dura  mater,  and  the  other  two  by  the 
internal  part. 

As  thefe  two  finufes  go  out  by  the  poflerior  portions 
of  the  openings  of  the  bafis  cranii,  called  foramina  la- 
cerdy  they  are  dilated  into  a kind  of  bag,  proportioned 
to  the  folfulas  of  the  venae  jugulares,  where  they  termi- 
nate in  thefe  veins. 

Near  the  concourfe  of  the  fuperior  longitudinal  and  ^ 
lateral  finufes,  we  obferve  an  opening  (fometimes 
double),  which  is  the  orifice  of  a finus  fituated  along 
the  union  of  the  falx  and  tranfverfe  feptum.  It  does 
not  always  end  dire^lly  at  the  lower  part  of  the  fupe- 
rior finus,  but  fometimes  opens  at  the  beginning  of 
one  of  the  lateral  finufes,  efpecially  when  the  bifurca- 
tion is  not  equal ; and  in  this  cafe  it  often  terminates 
in  that  lateral  finus,  which  appears  fike  a branch 
from  the  common  trunk  of  the  fuperior  and  other  la- 
teral finus. 

This  finus  has  been  named  torcular  HerophoU^  from 
an  ancient  author,  who  imagined  that  the  blood  was 
in  a manner  in  a prefs,  at  the  union  of  thefe  four  finu- 
fes.  Its  diameter  is  but  fmall ; and  it  forms  a kind  of 
bifurcation  with  the  inferior  longitudinal  finus,  and  with 
a vein  of  the  cerebrum,  which  is  fometimes  double, 
called  vena  magna  Galeni, 

The  cavernous  or  lateral  finufes  of  the  os  fphenoides, 
are  refervatories  of  a very  particular  kind  ; containing 
not  only  blood,  but  confiderable  veflels  and  nerves,  as 
wc  fhali  fee  hereafter  ) and  likfwife  a fpongy  or  caver- 
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nous  fubftance  full  of  blood,  much  like  that  of  the  cor- 
pus ca\’’crnofum  of  the  urethra. 

Nerves  and  glands.  We  obferve  fome  nervous  fila- 
ments which  appear  to  go  to  the  dura  mater  from  the 
trunk  of  the  fifth  pair,  at  the  entry  of  the  cavernous  fi- 
nus ; and  from  the  common  trunk  of  the  eighth  pair 
and  nervus  accefforius  or  fpinalis,  as  they  pafs  through 
the  foramen  lacerum  ; and  inflammation,  as  well  as 
furgical  phenomena,  fhow  that  it  is  not  void  of  fenfibi- 
lity,  though,  in  the  found  ftate,  this  is  not  very  obvious. 
The  fmall  tubercles  found  on  the  lateral  Tides  of  the 
longitudinal  finus  of  the  falx  and  contiguous  parts  of 
the  brain,  deferve  flill  to  be  examined  before  we  can  de- 
termine any  thing  about  them ; They  have  been  called 
glands  by  Pacchioni,  and  feem  to  belong  rather  to  the 
conglomerate  than  to  the  conglobate  kind.  The  whole 
infide  of  the  dura  mater  is  moiftened  in  the  fame  man- 
ner as  the  peritonseum  and  pleura. 

The  prominent  fibres  interfc£ling  each  other  in  dif- 
fererit  manners  which  appear  on  the  infide  of  the  dura 
mater,  efpecially  near  the  falx  and  tranfverfe  feptum, 
and  which  have  been  taken  for  a kind  of  flefhy  fibres, 
feem  to  be  only  ligamentary  and  elaflic.  The  univer- 
fal  adhefion  of  this  membrane  to  the  cranium,  proves 
that  it  can  have  no  particular  motion,  and  confequept- 
ly  that  fuch  flefhy  or  mufcular  fibres  would  be  altoge- 
ther ufelefs.  This  adhefion  was  plainly  demonflrated 
by  Vefalius,  Riolan,  &c.  long  before  Roonhuyfen. 

§ 2.  Pia  Mater. 

Situation  in  general.  This  membrane  is  a much 
foftcr  and  finer  fubftance  than  the  former ; being  ex- 
ceedingly delicate,  tranfparent,  and  yafcular  ; and  is 
connected  to  the  dura  mater  only  by  the  veins  which 
open  into  the  finufes  as  has  been  already  faid. 

Stru6lure,  It  is  compofed  of  two  lamina,  of 
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which  the  external  one  is  named  tunica  arachnoidea^ 
from  its  refemblance  to  a cobweb.  They  adhere  clofe- 
ly  to  each  other  at  the  upper  part  of  the  brain  ; but  are 
eafily  feparable  at  the  bafis,  and  through  the  whole 
length  of  the  fpinal  marrow. 

The  tunica  arachnoidea  is  a remarkably  thin  and 
tranfparcnt  membrane,  having  no  veffels  that  can  be 
injedted  entering  into  its  compofition.  It  is  fpread  u- 
niformly  over  the  furface  of  the  brain,  inclofing  all  the 
circumvolutions,  but  without  entering  in  between  any 
of  them  ; while  the  pia  mater,  or  internal  lamina, 
forms  a great  number  of  plicse,  duplicatures,  and  fep- 
ta ; which  not  only  cover  the  brain  in  general,  but 
inftnuate  themfelves  into  all  the  folds  and  circumvolu- 
tions, and  between  the  different  ftrata  of  the  cerebrum 
and  cerebellum,  and  are  likewife  continued  into  the 
different  cavities. 

The  two  laminae  of  the  pia  mater  are  connedled  by 
a cellular  fubflancc,  which  accompanies  them  through 
their  whole  extent,  except  at  fome  places  of  the  bafis  of 
the  cerebrum,  &c.  where,  the  internal  lamina  conti- 
nuing its  infertions,  the  external  remains  uniformly 
ftretched  over  the  prominent  parts,  the  interhices  of 
which  are  entirely  feparated  from  the  other  lamina 
without  any  cellular  fubftance  between  them.  Thefe 
feparate  portions  of  the  external  lamina  have  made  it 
be  looked  upon  as  a third  membrane  of  the  brain,  di- 
ftind  from  the  pia  mater. 

■§3.  Cerebrum.  ^ 

Situation  and  figure.  The  cerebrum,  properly  fo 
called,  is  a kind  of  medullary  mafs,of  a moderate  con- 
fiftence,  and  of  a greyifh  colour  on  the  outer  furfacc, 
filling  all  the  fuperior  portion  of  the  cavity  of  the  cra- 
nium, or  that  portion  which  lies  above  the  tranfverfe 
feptum.  The  upper  part  of  the  cerebrum  is  of  an  oval 
figure,  like  half  an  egg  cut  lengthwife,  or  rather  like 
2 two 
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two  quarters  of  an  egg  cut  lengthwife,  and  parted  a 
little  from  each  other.  It  is  flatter  on  the  lower  part, 
each  lateral  half  of  which  is  divided  into  three  eminen- 
ces, which  correfpond  with  the  cavities  at  the  bafe  of 
the  cranium. 

Divifion  and  lobes.  The  cerebrum  is  divided  into 
two  lateral  portions,  feparated  by  the  falx,  or  great 
longitudinal  feptum  of  the  dura  mater.  They  are  ge- 
nerally^ termed  hemifpheres^  but  they  are  more  like 
quarters  of  an  oblong  fpheroide.  Each  of  thefe  por- 
tions is  divided  into  two  extremities,  one  anterior,  and 
one  pofterior,  which  are  termed  the  lobes  of  the  cerebrum^ 
between  which  there  is  a large  inferior  protuberance 
which  goes  by  the  fame  name ; fo  that  in  each  hemi- 
fphere  there  are  three  lobes,  one  anterior,  one  middle, 
and  one  pofterior. 

The  anterior  lobes  lie  upon  thofe  parts  of  the  os  fron- 
tis  which  contribute  to  the  formation  of  the  orbits  and 
of  the  frontal  finufes,  commonly  called  the  anterior  fof^ 
fa  of  the  bafis  cranii.  The  middle  lobes  lie  in  the 
middle  or  lateral  foflae  of  the  bafis  cranii,  and  the  po- 
ftcrior  lobes  on  the  tranfverfe  feptum  of  the  dura  mater. 
The  anterior  and  middle  lobes  of  the  cerebrum  on  each 
fide  are  parted  by  a deep  narrow  fulcus,  which  afeends 
obliquely  backward,  from  the  temporal  ala  of  the  os 
fphenoides  to  near  the  middle  of  the  os  parietale  ; and 
the  two  fides  of  this  divifion  have  each  their  particular 
ridges  and  convolutions,  which  gives  a very  great  ex- 
tent to  the  cortical  fubftance.  This  fulcus  is  termed 
fijfura  magna  fylvii^  or  fimply  JiJfura  cerebri. 

Sides  and  inequalities.  Each  lateral  portion  of  the 
cerebrum  has  three  fides ; one  fuperior,  which  is  con- 
vex; one  inferior,  which  is  uneven;  and  one  lateral, 
which  is  flat,  and  turned  to  the  falx.  Through  the 
whole  furface  of  thefe  three  fides  we  fee  inequalities  or 
windings  like  the  circumvolutions  of  inteftines,  formed 
by  weaving  (freaks  or  furrows  very  deep  and  narrow, 
into  which  the  fepta  or  duplicatures  of  the  pia  mater 

infi- 


THE  BRAIN, 


H 


Part  Vi. 


infinuate  themfelvesjand  thereby  feparate  thefe  circum- 
volutions from  each  other. 

Near  the  furface  of  the  cerebrum,  thefe  circumvolu- 
tions are  at  fome  diftance  from  each  other,  reprefenting 
ferpentine  ridges ; and  in  the  interltices  between  them, 
the  fuperficial  veins  of  the  cerebrum  are  lodged,  be- 
tween the  two  laminae  of  the  pia  mater,  from  whence 
they  pafs  into  the  duplicature  of  the  dura  mater,  and 
fo  open  into  the  finufes. 

Thefe  circumvolutions  are  fixed  through  their  whole 
depth  to  the  fepta  or  duplicatures  of  the  pia  mater,  by 
an  infinite  number  of  very  fine  vafcular  filaments,  as 
may  be  feen  by  pulling  the  circumvolutions  a little  a- 
funder  with  the  fingers. 

When  we  cut  tranfverfely,  we  obferve  that  the  fub- 
flantia  alba  lies  not  only  in  the  inner  part  of  the  brain 
in  general,  but  alfo  within  each  circumvolution,  fo 
that  there  is  the  fame  number  of  internal  medullary 
circumvolutions  as  of  external  cortical  ones  ; the  firfi: 
reprefenting  white  laminm  invefted  by  others  of  an  afh- 
colour ; but  the  cortical  fubflance  is  in  many  places 
thicker  than  the  medullary. 

SubJIance.  The  fubflance  of  the  cerebrum  is  of  two 
kinds,  diflinguifhed  by  two  different  colours ; one  part 
of  it  being  of  a greyifh  or  alh-colour;  the  other,  which 
is  fomewhat  firmer  than  the  former,  is  remarkably 
white,  but  redder  in  the  foetus.  The  afh-coloured  fub- 
flance lies  chiefly  on  the  outer  part  of  the  cerebrum 
like  a kind  of  cortex,  from  whence  it  has  been  named 
fubjlantia  corticalis  or  cinerea.  The  white  fubflance 
occupies  the  inner  part,  and  is  named  fubjlantia  meduU 
laris ^ or  fimply  fubjlantia  alba.  This  abounds  in  great- 
er quantity  than  the  other,  and  in  many  places  is  per- 
forated with  red  arteries.^ 

Corpus  callofum.  Having  cut  off  the  falx  from  the 
crifla  gain,  and  turned  it  backward  ; if  we  feparate 
gently  the  two  lateral  parts  or  hemifphercs  of  the  cere- 
brum, we  fee  a longitudinal  portion  of  a white  convex 
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body  which  is  named  corpus  cdllofum.  It  is  a middle 
portion  of  the  medullary  fubftance,  which  under  the  in- 
ferior finus  of  the  falx,  and  alfo  a little  toward  each 
fide,  is  parted  from  the  mafs  of  the  cerebrum,  to  which 
it  is  Amply  contiguous  from  one  end  of  that  finus  to  the 
bther ; fo  that,  at  this  place,  the  edge  of  the  infide  of 
each  hemifphere  only  lies  on  the  corpus  callofum,  much 
in  the  fame  manner  as  the  anterior  and  pollerior  lobes 
lie  on  the  dura  mater.  Both  extremities  of  this  me- 
dullary body  terminate  by  a fmall  edge  bent  tranfverfe- 
ly  downward. 

. The  furface  of  the  corpus  callofum  is  covered  by  the 
pia  inater,  which  runs  in  between  the  lateral  portions  of 
this  body  and  the  lower  edge  of  each  hemifphere.  - A- 
long  the  rniddle  of  its  furface  from  one  end  to  the  other^ 
there  is  a kind  of  raphe  formed  by  a particular  inter-' 
texture  of  fibres  which  crofs  each  other.  This  raphei 
is  made  more  perceivable  by  two  fmall  medullary  cords 
which  accompany  it  on  each  fide,  and  adhere  clofely 
to  the  tranfverfe  fibres.  The  fame  ftriated  appearance 
is  to  be  obferved  in  the  inner  parts  of  this  fubftance. 

Medullary  arch  and  centrum  ovale.-  The  corpus  cal- 
lofum becomes  afterwards  continuous  on  each  fide  with 
themedullary  fubltancej  which,  through  all  the  remain- 
ing parts  of  its  extent,  is  entirely  united  with  the  cor- 
tical fubftance,  and  together  with  the  corpus  callofurri 
forms  a medullary  arch  or  vault  of  an  oblong  or  oval 
figure.  To  perceive  this^  the  whole  cortical  fubftance, 
together  with  the  medullary  laminse  mixed  with  it,  mull 
be  cautioufly  and  dexteroully  cut  in  the  fame  diredion 
with  the  convexity  of  the  cerebrum ^ After  which  w'e 
will  ofiferve  a medullary  convexity  much  fmaller  than 
that  which  is  common  to  the  whole  cerebrum,  but  of 
the  fame  form;  fo  that  it  appears  like  a medullary  nu- 
cleus of  the  cerebrum^  efpecially  when  we  confider  it 
together  with  the  medullary  fubftance  of  the  inferior 
part  or  bafis  of  the  cerebrum  ; for  the  deeper  we  go 
the  medullary  part  becomes  the  broader.  And  from 
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thence  M.  Vieuffens  took  occafion  to  name  this  nucleus 
the  centrum  ovale. 

Ventriculi  laterales.  Under  this  arch  are  two  lateral 
cavities,  much  longer  than  they  are  broad,  and  very 
fhallow,  feparated  by  a tranfparent  medullary  feptum; 
of  which  hereafter.  Thefe  cavities  are  generally  named 
the  anterior  fuperior  ventricles  oj  the  cerebrum^  to  diftin- 
guifh  them  from  two  other  fmaller  cavities  which  arc 
fuuated  more  backward,  as  we  fhall  fee  prefently;  but 
the  name  of  lateral  or  great  ventricles  given  them  by 
Steno,  is  more  proper  than  either  of  the  other  two. 

The  lateral  ventricles  are  broad,  and  rounded  at 
thofe  extremities  which  lie  next  the  tranfparent  fep- 
tum. They  go  from  before  backward,  contrading  in 
breadth,  and  feparating  from  each  other  gradually  in 
their  progrefs.  Afterwards  they  bend  downward,  and 
return  obliquely  from  behind  forward,  in  a courfe  like 
the  turning  of  a ram’s  horn,  and  terminate  almoft  un- 
der their  fuperior  extremities,  only  a little  more  back- 
ward and  outward. 

At  the  pofterior  part  where  they  begin  to  bend 
downward,  there  is  on  each  fide  a particular  elonga- 
tion, which  runs  backward,  and  terminates  in  a trian- 
gular pointed  cavity  turned  a little  inward,  the  two 
points  rcfcnibling  horns.  Thefe  ventricles  are  every 
where  lined  with  a continuation  of  the  pia  mater. 

Septum  lucidum.  1 he  tranfparent  partition,  or  feptum 
lucidum^  as  it  is  commonly  called,  lies  dired:ly  under 
the  raphe  or  future  of  the  corpus  callofum,  of  which  it 
is  a continuation  and  a kind  of  duplicaturc.  It  is  made 
up  of  two  medullary  laminae,  more  or  lefs  feparated 
from  each  other  by  a narrow  medullary  cavity,  fomc- 
times  filled  with  a ferous  fubftance.  This  cavity,  in 
fome  fubjtdls,  reaches  a great  way  backward,  and 
feems  to  communicate  with  the  third  ventricle  ; and 
in  cafes  of  internal  hydrocephalus,  has  been  found  full 
of  water  as  well  as  the  other  cavities  of  the  brain. 

Forni,^,  The  feptum  lucidum  is  united,  by  its  lower 
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part,  to  the  anterior  portion  of  that  particular  medullary 
body,  called  improperly  the  forniit  with  three  pillars, 
becaufe  of  fome  refemblancc  it  is  thought  to  bear 
to  the  arches  of  ancient  vaults.  It  is  in  reality  no- 
thing but  the  corpus  callofum  \ the  lower  fide  of 
which  is  like  a hollow  ceiling  with  three  angles,  one  an^ 
terior  and  two  pofterior ; and  three  edges,  two  lateral 
and  one  pofterior.  The  lateral  edges  are  terminated 
each  by  a large  femicylindrical  border,  like  two  arches  ; 
which  uniting  at  the  anterior  angle,  form  by  their  union 
what  is  called  the  anterior  pillar  of  the  fornix ; and 
as  they  run  backward  feparately  toward  the  two  po- 
Iterior  angles,  they  have  then  the  name  of  the  pojlerior 
pillars. 

The  anterior  pillar  being  double,  is  larger  than  ei^ 
ther  of  the  pofterior ; and  the  marks  of  this  duplicity 
always  remain*  Immediately  below  the  bafts  of  this 
pillar  we  obferve  a large,  white,  ftiort,  medullary  rope 
ftretched  tranfverfely  between  the  two  hcmifphercs,  and 
commonly  called  the  anterior  eommijfure  of  the  cerebrum. 
It  is  to  this  pillar  that  the  feptum  lucidum  adheres. 
The  pofterior  pillars  are  bent  downward, and  continued 
through  the  lower  portions  of  the  ventricles  all  the  way 
to  their  extremities,  refembling  a ram's  horn,  which  is 
a name  that  has  been  given  to  them.  They  dimi- 
nifii  gradually  in  thicknefs  during  this  courfe ; and  at 
their  outfidcs  they  have  each  a fmail,  thin,  flat,  colla- 
teral border,  to  which  the  name  of  corpora  frabriat a is 
applied. 

The  pofterior  pillars  of  the  crura  of  the  fornix 
unite  with  two  medullary  protuberances  called  pedes 
hippocampi.^— inferior  furface  of  the  triangular 
ceiling,  which  lies  between  thefe  arches,  is  full  of 
tranfverfe,  prominent  medullary  lines ; for  w'hich  rea- 
fon  the  ancients  called  it  pfalloides  and  lyra^  comparing 
it  to  a ftringed  inftrument,  fomething  like  what  is  now 
called  a dulcimer. 

Under  the  fornix,  and  immediately  behind  its  an- 
C 2 rcrior 
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terioc  crura^  there  is  a hole  of  a confiderable  fize,  by 
which  the  two  lateral  ventricles  communicate  (See 
Monro  on  the  Nervous  SyftemjTab,  IV. )|;  and  another 
paflage  leads  down  from  this,  under  the  different  apel- 
lations  of  foramen  commune  anterius^  vulva^  iter  ad  in^ 
fundihulum^  but  more  properly  iter  ad  tertium  ventrU 
culum. 

Eminences,  The  fornix  being  cut  off  and  inverted, 
or  quite  removed,  we  fee  firft  of  all  a vafcular  web,  call- 
ed plexus  choroides^  and  feveral  eminences  more  or  Icfs 
covered  by  the  expanfion  of  that  plexus.  There  arc 
four  pairs  of  eminences  which  follow  each  other  very 
regularly,  two  large  and  two  fmall.  The  firft  two  great 
eminences  are  named  corpora  ftrtata;  and  the  fecond, 
thalami  nervorum  opticorum.  The  four  fmall  eminences 
are  clofely  united  together ; the  anterior  being  .called 
nates^  and  the  poftcrior  tejles ; but  it  would  be  better 
to  call  them  fimply  anterior  arid  pofierior  tubercles.  Im- 
mediately before  thefe  tubercles  there  is  a fingle  emi- 
nence, called  glandula  pinealis. 

Corpora  Jlriata,  1 he  corpora  ftriata  got  that  name, 
becaufe  in  cutting  them  with  the  knife  we  meet  with  a 
great  number  of  white  and  afti-coloured  lines  alternate^ 
ly  difpofed,  which  are  only  the  tranfvcrfe  fedion  of 
the  medullary  and  cortical  laminae  mixed  together  in  a 
vertical  pofition  in  the  bafis  of  the  cerebrum,  as  ap- 
pears evidently  by  incifions  made  from  above  down- 
ward. Thefe  two  eminences  are  of  a greyifli  colour 
on  the  furface,  oblong,  roundifh,  pyriform,  and  larger 
on  the  fore  than  on  the  back  part,  where  they  arc  nar- 
row and  bent. 

They  lie  in  the  bottom  of  the  fuperior  cavity  of  the 
lateral  ventricles,  which  they  refemble  in  fome  meafure 
in  fhape,  their  anterior  parts  being  near  the  feptum 
lucidum,  from  which  they  feparate  gradually  as  they 
run  backward,  and  diminifh  in  fize.  They  are  in  rea- 
lity the  convex  bottoms  of  the  ventricles ; and  it  is  at 
the  lower  part  of  the  interftice  between  the  largcft  por- 
tions 
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tlons  of  them,  that  we  obferve  the  greatefl:  tranfverfe 
cord,  named  the  anterior  commijjure  of  the  cerebrum^vjhich 
we  mentioned  already  in  deferibing  the  anterior  pillar 
of  the  fornix  callofus.  This  cord  communicates  more 
particularly  with  the  bottom  of  the  corpora  ftriata,  by 
a turn  toward  each  fide. 

Thalami  nervorum  opficorum.  The  thalami  nervorum 
opticorum,  are  fo  named,  becaufc  thefe  nerves  arife 
chiefly  from  them.  They  are  two’  large  eminences 
placed  by  the  fide  of  each  other,  between  the  pofterior 
portions  or  ex'tremities  of  the  corpora  ftriata.  Their 
figure  is  femifpheroidal  and  a little  oval ; and  they  are 
of  a whitilh  colour  on  the  furface;  but  their  inner  fub- 
ftance  is  partly  greyifli  and  partly  white,  fo  that,  in  cut- 
ting them,  we  fee  ftreaks  of  different  colours  like  thofe 
of  the  corpora  ftriata. 

Thefe  two  eminences  are  clofely  joined  together ; 
and  at  their  convex  part  they  are  fo  far  united,  as  real- 
ly to  become  one  body,  the  whitifti  outer  fubftance  be- 
ing continued  uniformly  over  them  both. 

At  the  bottom  thefe  two  eminences  are  elongated 
downward  toward  both  lides,  into  two  thick,  round, 
whitilh  cords,  which  feparate  from  each  other  like 
horns  by  a large  curvature ; and  afterwards,  by  a fmall 
curvature  turned  forward  in  an  oppolite  diredion  to 
the  former,  and  reprefenting  the  tip  of  an  horn,  they 
approach  each  other  again.  The  ftze  of  thefe  nerves 
diminilhes  gradually  from  their  origin  to  their  anterior 
reunion.  We  lhall  have  occafion  to  mention  them  in 
another  place  in  fpeaking  of  the  optic  nerves. 

Third  Ventricle,  Immediately  under  the  union  or  be- 
ginning of  the  thalami  nervorum  opticorum,  lies  a par- 
ticular cavity,  called  the  third  ventricle  of  the  cerebrum. 
This  cavity  communicates  at  its  upper  and  fore-part 
with  the  paflage  between  the  two  lateral  ventricles,  and 
fends  down  from  its  under  and  fore  part  a paffage 
through  the  infundibulum.  It  opens  backwards  into 
the  paflage  called  iter  ad  quartum  ventriculum, 
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• Infundibulum,  Between  the  bafis  of  the  anterior  pil- 
lar of  the  fornix  and  the  anterior  part  of  the  union  of 
the  optic  thalami,  lies  a fmall  medullary  canal,  named 
infundibulum.  It  runs  down  towards  the  hafis  of  the 
cerebrum,  contrading  gradually,  and  terminates  in 
a ftraight  courfe  by  a fmall  membranous  canal,  in  a 
foftifli  body  fituated  in  the  fella  turcica,  named  glan- 
dula  pituitaria. 

Plexus  choroides.  The  plexus  choroides  is  a very  fins 
vafcular  texture,  confifting  of  a great  number  of  arte- 
rial and  venal  ramifications,  partly  colkded  in  two 
loofe  fafciculi,  which  lie  on  each  lateral  ventricle,  and 
partly  expanded  over  the  neighbouring  parts,  and  co- 
vering in  a particular  manner  the  thalami  nervorum 
©pticorum,  glandula  pinealis,  tubercula  quadrigemina, 
and  the  other  adjacent  parts  both  of  the  cerebrum  and 
cerebellum,  to  all  which  it  adheres. 

In  each  lateral  portion  of  this  plexus  we  o.bferve  a 
venal  trunk  ; the  ramifications  of  which  are  fpread 
through  the  whole  extent  of  the  two  portions.  Near 
the  glandula  pinealis  thefe  two  trunks  approach  each 
other  ; and  uniting  behind  that  gland,  they  open  into 
the  torcular  or  fourth  finus  of  the  dura  mater.  When 
we  blow  into  one  of  thefe  trunks  toward  the  plexus, 
the  air  palfcs  into  all  its  ramifications;  and  in  fome 
fubjeds,  thefe  two  veins  form  one  trunk  which  opens 
into  the  finus. 

The  ventricular  or  loofe  portions  cf  the  plexus  often 
appear  to  contain  a great  number  of  tubercles  like 
glands ; which  in  the  natural  ftate  are  extremely  fmall, 
but  grow  bigger  in  difeafes.  To  be  able  to  examine 
them  as  v/e  ought,  the  loofe  portions  in u ft  be  made  to 
fvvim  in  clear  water,  and  be  there  carefully  expanded. 
Then,  by  the  help  of  a microfcopejWe  will  fee  thefe  tu- 
bercles in  the  natural  Itate,  like  fmall  folliculi  or  little 
bags  more  or  iefs  flatted. 

Befides  this  vafcular  v/eb  or  plexus  of  the  feptum  lu- 
cidum,  the  fides  of  the  fornix,  of  the  eminences,  ven- 
tricles, canals,  and  infundibulum,  are  all  covered  by  a 
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very  fine  membrane,  in  which,  by  injeftions  or  in- 
flammations, we  difeover  a great  number  of  very  fine 
veflels.  This  membrane  is  in  a manner  a continua- 
tion of  the  plexus,  and  that  feems  to  be  a detachment 
from  the  pia  mater.  By  the  fame  means  we  likewife 
difeover  an  extremely  thin  membrane  on  the  infides  of 
the  duplicature  of  the  feptum,  though,  in  fome  fub- 
jeds,  thefc  fides  touch  each  other. 

Glandula  fitiiitaria.  The  pituitary  gland  is  a fmall 
fpungy  body  lodged  in  the  fella  turcica,  between  the 
fphenoidal  folds  of  the  dura  mater.  It  is  of  a Angular 
kind  of  fubftance,  which  feems  to  be  neither  medullary 
nor  glandular.  On  the  outfide  it  is  partly  greyifh  and 
partly  reddifli,  and  white  within.  It  is  tranfverfely  oval 
or  oblong ; and  on  the  lower  part,  in  fome  fubjeds,  it 
is  divided  by  a fmall  notch  into  two  lobes,  like  a kid- 
ney bean.  It  is  covered  by  the  pia  mater  as  by  a bag, 
the  opening  of  which  is  the  extremity  of  the  infundi- 
bulum ; and  it  is  furrounded  by  the  fmall  circular  finu- 
fes  which  communicate  with  the  finus  cavernofi. 

Tuhercula,  The  tubercles  arc  four  in  number,  two 
anterior  and  two  poflerior;  adhering  together  as  if  they 
made  but  one  body  fituated  behind  the  union  of  the 
thalami  nervorum  opticorum.  They  are  tranfverfely 
oblong  ; the  anterior  being  a little  more  rounded,  and 
broader  or  larger  from  before  backward,  than  the  po- 
fterior.  Their  furface  is  white,  and  their  inner  fub- 
ftance  greyifh.  The  names  of  nates  and  tejlesy  given 
by  the  ancients  to  thefe  tubercles,  are  not  very  proper, 
there  being  no  great  refemblance  between  them  and  the 
things  from  which  the  names  are  taken.  Some  of  the 
moderns,  with  perhaps  ftill  lefs  propriety,  have  called 
them  tubercula  quadrigemina*  We  fhali  ufe  the  names, 
however,  as  we  find  them. 

Diredtly  under  the  place  where  the  tubercles  of  one 
fide  are  united  to  thofe  of  the  other  fide,  lies  the  iter 
ad  quartum  ventriculuniy  which  communicates  by  its 
anterior  opening  with  the  third  ventricle,  under  the 
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thalami  nervorum  dpticorum,  and,  by  Its  pofterior 
opening,  with  the  fourth  ventricle,  which  belongs  to 
the  cerebellum. 

For  amen,  commune  pojlerius.  Where  the  convex  part5 
of  the  two  anterior  tubercles  join  thefe  pofterior  con- 
vex parts  of  the  thalami  nervorum  opticorum,  an  inter- 
ftice  or  opening  is  left  between  thefe  four  convexities; 
bur  it  does  not  communicate  with  the  third  ventricle  : 
for  the  bottom  of  it  is  (hut  up  by  the  pia  mater.  It 
has  got  the  name  of  anus  applied  to  it. 

Glandula  finealis.  The  glandula  pinealis  is  a fmall 
foft  greyifh  body,  about  the  fize  of  an  ordinary  pea, 
irregularly  round,  and  fometimcs  of  the  figure  of  a 
pine-apple,  fituated  behind  the  thalami  nervorum  opti- 
corum above  the  tubercula  quadrigemina.  It  is  fixed 
like  a fmall  button  to  the  lower  part  of  the  thalami  by 
two  very  white  medullary  pedunculi,  which  at. the  gland 
are  very  near  each  other,  but  feparate  almoft  tranf- 
vcrfely  toward  the  thalami. 

It  feems  to  be  moftiy  of  a cortical  fubftance,  except 
near  the  footftalks,  where  it  is  fomewhat  medullary. 
The  footftalks  are  fometimes  double,  as  if  they  belong- 
ed to  the  two  anterior  tubercles.  This  body  adheres 
very  clofe  to  the  plexus  choroides,  by  which  it  is  co- 
vered, as  we  (hall  fee  hereafter  ; and  it  therefore  re- 
quires fome  dexterity  to  feparate  it  from  the  glandula, 
without  altering  its  fituation  or  breaking  the  pedunculi. 
This  gland  has  been  often  found  to  contain  gravel.  Be- 
low the  glandula  pinealis  there  is  a medullary  tranfverfe 
cord,  called  the  foflerior  commljjure  of  the  hemtfpheres  of 
the  cerebrum^ 


§ 4.  Cerebellum. 

Situation  and  figure.  The  cerebellum  is  contained 
under  the  tranfverfe  feptum  of  the  dura  mater,  in  the 
under  and  back  part  of  the  cranium.  It  is  broader 
laterally  than  on  the  fore  or  back  fidcs,  flatted  on  the 
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upper  fide,  and  gently  inclined  both  ways,  anfwerable 
to  the  feptum,  which  ferves  it  as  a kind  of  tent  or  ceil- 
ing. On  the  lower  fide  it  is  rounder;  and  on  the 
back-fide  it  is  divided  into  two  lobes,  feparated  by  the 
occipital  feptum  of  the  dura  mater. 

StruSfure.  It  is  made  up,  like  the  cerebrum,  of  two 
fubftances,  but  it  has  no  circumvolutions  on  its  furface. 
In  place  of  thefe  it  has  numerous  fulci,  which  arc  pret- 
ty deep,  and  difpofed  in  fuch  a manner  as  to  form  thin 
flat  ftrata,  more  or  lefs  horizontal,  between  which  the 
internal  lamina  of  the  pia  mater  infinuates  itfelf  by  a 
number  of  fepta  equal  to  that  of  the  ftrata. 

Under  the  tranfverfe  feptum,  it  is  covered  by  a vaf- 
cular  texture,  which  communicates  with  the  plexus 
choroides.  It  has  two  middle  eminences  called  apen- 
dices  vermiformes  ; one  anterior  and  fuperior,  which  is 
turned  forward;  the  other  pofterior  and  inferior,  which 
goes  backward.  There  are  likewife  two  lateral  appen- 
dices, both  turned  outward.  They  are  termed  vermU 
formes^  from  their  refemblance  to  a large  portion  of  an 
earth-worm. 

Befides  the  divifion  of  the  cerebellum  into  lateral 
portions,  or  into  two  lobes,  each  of  thefe  lobes  feems 
to  be  likewife  fubdivided  into  three  protuberances,  one 
anterior,  one  middle  or  lateral,  and  one  pofterior:  but 
they  are  not  in  all  fubjeds  equally  diftinguiflied  either 
by  their  convexity  or  limits  ; but  they  may  always  be 
diftinguiflied  by  the  direftion  of  their  ftrata,  thofe  of 
the  middle  and  anterior  protuberance  being  lefs  tranf- 
verfe than  the  pofterior. 

Fourth  Ventricle.  When  we  feparate  the  two  lateral 
portions  or  lobes,  having  firft  made  a pretty  deep  inci- 
iion,  we  difeover,  firft  of  all,  the  pofterior  portion  of 
the  medulla  oblongata,  of  which  hereafter ; and  in  the 
pofterior  furface  of  this  portion,  from  the  tubercula 
quadrigemina,  all  the  way  to  the  pofterior  notch  in  the 
body  of  the  cerebellum,  and  a little  below  that  notch, 
obferve  an  oblong  cavity,  which  is  called  the  fourth 
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ventricle;  this  terminates  backward  like  the  point  of  a 
writing  pen.  Hence  the  under  end  of  it  is  called  cala» 
mus  fcriptor'ius. 

At  the  beginning  of  this  cavity  we  meet  with  a thin 
medullary  lamina,  which  is  looked  upon  as  a valve  be* 
tween  that  canal  and  the  fourth  ventricle.  A little  be- 
hind this  lamina,  the  cavity  grows  wider  towards  both 
fides,  and  then  contrails  again  to  its  firft  fize.  It  is 
lined  interiorly  by  a thin  membrane,  and  feems  often 
to  be  diftinguilhed  into  two  lateral  parts,  by  a kind  of 
fmall  groove,  from  the  valvular  lamina  to  the  point  of 
the  calamus  fcriptorius. 

This  membrane  is  a continuation  of  that  part  of  the 
pia  mater  which  lines  the  fmall  canal,  the  third  ven- 
tricle, infundibulum,  and  the  two  great  ventricles. 
To  be  able  to  fee  the  fourth  ventricle  in  its  natural 
Rate,  in  which  it  is  narrowed:,  it  muft  be  laid  open 
while  the  cerebellum  remains  in  the  cranium ; and  in 
order  to  that,  the  os  occipitis  muft  be  fawed  very  low 
down. 

On  each  fide  of  this  ventricle,  the  medullary  fub* 
fiance  forms  a trunk  which  expands  itfelf  in  form  of 
laminae  through  the  cortical  ftrata.  But  here  we  find 
the  medullary  bearing  a lefs  proportion  to  the  cortical 
than  it  docs  in  the  cerebrum.  We  difeover  thefe  me- 
dullary laminae  according  to  their  breadth,  by  cutting 
the  cerebellum  in  dices  almoft  parallel  to  the  bafis  of 
the  cerebrum  ; but  if  we  cut  one  lobe  of  the  cerebel- 
lum vertically  from  above  downward,  the  medullary 
fubftance  will  appear  to  be  difperfed  in  ramifications 
through  the  cortical  fubftance.  Thefe  ramifications 
have  been  named  arbor  vita^  and  the  two  trunks  from 
whence  thefe  different  laminae  arife  are  called  pedunculi 
cerebellu 

We  cannot  go  on  with  the  defeription  of  the  other 
middle  parts  of  the  bafis  of  the  cerebellum,  before  that 
of  the  middle  parts  of  the  bafis  of  the  cerebrum  ; be- 
caufe  thefe  two  kinds  of  parts  are  united,  and  jointly 
I form 
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form  the  medulla  oblongata.  We  fhall  only  add  here, 
that  the  ftrata  of  both  fubftances  of  the  cerebellum  arc 
not  always  of  the  fame  extent  in  the  fame  portions  or 
protuberances  of  each  lobe.  This  appears  merely  by 
viewing  the  convex  or  outer  furface  of  the  cerebel- 
lum ; for  there  we  fee,  at  different  dlftanccs,  fome 
cortical  ftrata  (horter  than  others,  and  likewife  that 
the  extremities  of  the  fhort  ftrata  diminifh  gradually 
in  thicknefs  till  they  are  quite  loft  between  two  long 
ones. 

If  we  make  a fmall  hole  in  the  external  lamina  of 
the  pia  mater  over  one  of  the  lobes  of  the  cerebellum, 
without  touching  the  inner  lamina,  and  then  blow  into 
the  cellular  fubftance,  by  which  thefe  two  laminae  are 
conneded,  through  a fmall  pipe  introduced  into  the 
hole ; the  air  will  gradually  fwcll  that  fubftance,  and 
feparate  the  ftrata  more  or  Icfs  equally  from  each  other 
through  their  whole  extent ; and  we  will  fee  at  the 
fame  time  the  difpofttion  of  all  the  membranous  fepta 
or  duplicatures  of  the  internal  lamina  of  the  pia  mater, 
with  the  numerous  diftribution  of  the  fine  blood -velfels 
which  run  upon  it,  efpecially  after  a lucky  injeftion,  or 
in  an  inflammatory  ftate  of  thefe  membranes. 


§ 5.  Medulla  oblongata. 

The  medulla  oblongata  is  a medullary  fubftance,  fi- 
tuated  from  before  backward  in  the  middle  part  of  the 
bafes  of  the  cerebrum  and  cerebellum,  without  any  dif- 
continuation,  between  the  lateral  parts  of  both  thefe 
bafes : and  therefore  it  may  be  looked  upon  as  one 
middle  medullary  bafis  common  to  both  cerebrum  and 
cerebellum,  by  the  reciprocal  continuity  of  their  me- 
dullary fubftances,  through  the  great  notch  in  the 
tranfverfe  feptum  of  the  dura  mater ; which  common 
bafis  lies  immediately  on  that  portion  of  the  dura 
mater  which  lines  the  bafis  of  the  cranium.  The  me- 
dulla oblongata  is  therefore  juftly  eftcemed  to  be  a 
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third  general  part  of  the  whole  mafs  of  the  brain,  or 
as  the  common  prodnftion  or  united  elongation  of  the 
, whole  medullary  fubftance  of  the  cerebrum  and  cere- 
bellum. 

It  is  extremely  difficult,  if  not  altogether  impoffible, 
to  examine  or  demonftrate  it  as  we  ought,  in  its  na- 
tural fituation ; but  we  are  obliged  to  do  both  on  a 
brain  inverted. 

The  lower  fide  of  the  medulla  oblongata,  in  an  in- 
verted fituation,  prefents  to  our  view  feveral  parts, 
which  are  in  general  either  medullary  productions, 
trunks  of  nerves,  or  trunks  of  blood-veifels. 

The  chief  medullary  productions  are  thefe  ; the  large 
or  anterior  branches  of  the  medulla  oblongata,  which 
have  likev/ife  been  named  crura  anteriora^  femora  and 
brachia  medulla  oblongatce^  and  pedunculi  cerebri : the 
tranfverfe  protuberance,  called  likewife  proceffus  annu* 
laris  Qt  pons  Varolii:  the  fmall  or  poflerior  branches, 
called  pendunculi  cerebeUiy  or  crura  poflerior  a medulla  ob* 
longata : the  extremity  or  cauda  of  the  medulla  oblon- 
gata, with  two  pairs  of  tubercles  ; one  of  which  is  na- 
med corpora  oUvaria^  the  other  corpora  pyramidalia  ; and 
to  all  thefe  productions  we  mult  add  a production  of 
the  infundibulum  and  two  medullary  papillae. 

The  great  branches  of  the  medulla  oblongata  are  two 
very  confiderable  medullary  fafciculi ; the  anterior  ex- 
tremities of  which  are  feparated,  and  the  polterior  uni- 
ted, fo  that,  taken  together,  they  fomewhat  reprefent  a 
Roman  V.  Thefe  fafciculi  are  flat,  much  broader  be- 
fore than  behind ; their  furfaces  being  compofed  of  fe- 
veral longitudinal  and  dlllinCtly  prominent  medullary 
fibres.  Their  anterior  extremities  fee m to  be  loft 
the  lower  part  of  the  cfirpora  ftriata  ; and  it  is  for  thj^t 
rcafpn  that  they  are  looked  upon  as  the  pedunculi  pf 
the  cerebrum. 

The  tranfverfe  annular,  or  rather  femi-annular,  pro- 
tuberance, is  a medullary  production,  which  feems  at 
firft  fight  to  iurround  the  poflerior  extremities  of  the 
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great  branches ; but  the  medullary  fubilance  of  this 
protuberance  is  in  reality  intimately  mixed  with  that  of 
the  two  former,  Varolius,  an  ancient  Italian  author, 
viewing  tbofe  parts  in  an  inverted  (ituation,  compared 
the  two  branches  to  two  rivers,  and  the  protuberance 
to  a bridge  over  them  both ; and  from  thence  it  has 
the  name  of  />ons  VaroliL  Its  furface  is  tranfverfely 
ftreaked ; and  it  is  divided  into  two  lateral  parts  by  a 
very  narrow  longitudinal  depreflion,  which  does  not 
penetrate  into  its  fubftancc.  When  we  cut  into  the 
iubftance  of  the  pons,  we  find  much  cortical  fubfiance- 
within  it,  and  this  formed  into  ftri^,  which  run  in  va- 
rious directions.  And  the  fame  thing  will  be  found 
with  refpeCt  to  the  medullary  part  of  the  brain;  for 
there  is  fcarcely  any  part  of  it  but  what  has  cortical 
ftrise  running  through  it.  See  Monro’s  Obfervations 
on  the  Nervous  Syftem,  Tab.  VIL 
--  The  fmall  branches  of  the  medulla  oblongata  are  la- 
teral productions  of  the  tranfverfe  protuberance,  which 
by  their  roots  feem  to  cncompafs  that  medullary  portion 
in  which  the  fourth  ventricle  or  calamus  feriptorius  is 
formed.  They  form  in  the  lobes  of  the  cerebellum,  on 
each  fide,thcfc  medullary  expanfions,  a vertical  feCtion 
of  which  fhows  the  white  ramifications  commonly  called 
arbor  vita;  and  they  may  be  juftly  enough  ftyled  /)^- 
dunculi  c^rehellu 

The  extremity  is  no  more  than  the  medulla  oblon- 
gata contracted  in  its  palfage  backward  to  the  anterior 
edge  of  the  foramen  magnum  of  the  os  occipitis,  where 
it  terminates  in  the  medulla  fpinalis;  and  in  this  part  of 
it  feveral  things  are  to  be  taken  notice  of.  We  fee  firft 
of  all,  four  eminences,  two  named  corpora  oUvarta^ 
and  the  other  two  corpora  pyramidalia.  Immediately 
afterwards,  it  is  divided  into  two  lateral  portions  by 
two  narrow  grooves,  one  on  the  upper  fide,  the  other 
on  the  lower.  They  both  run  into  the  fubftance  of 
the  medulla,  as  between  two  cylinders,  flatted  on  that 
fide  by  which  they  are  joined  together. 
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When  we  feparate  thefc  ridges  with  the  fingers,  we 
obferve  a crucial  intertexture  of  feveral  fmall  medul- 
lary cords,  which  go  obliquely  from  the  fubftance 
of  one  lateral  portion  into  the  fubftance  of  the  other. 
M.  Petit,  member  of  the  Royal  Academy  of  Sciences 
and  dodor  of  phyfic,  is  the  author  of  this  difcovcry, 
by  which  we  are  enabled  to  explain  feveral  phasnome- 
na  both  in  phyfiology  and  pathology  5 of  which  in  an- 
other place. 

The  corpora  olivaria  and  pyramidalia  are  whitlfh  emi-* 
nences  fituated  longitudinally  near  each  other  on  the 
lower  fide  of  the  extremity  or  cauda,  immediately 
behind  the  tranfverfe  or  annular  protuberances.  The 
corpora  pyramidalia  arc  in  the  middle  5 fo  that  the  in- 
tcrftice  between  them,  which  is  only  a kind  of  fuper* 
ficial  groove,  anfwers  to  the  inferior  groove  of  the  fol- 
lowing portion. 

The  corpora  olivaria  are  two  lateral  eminences  fitu- 
ated at  the  outfide  of  the  former,  and  are  thus  termed 
by  Willis,  Duverney,  Haller,  &c.  but  Winflow  rever- 
fes  the  names.  Thefe  four  eminences  are  fituated  on 
the  lower  half  of  the  medulla  j which  obfcrvation  we 
here  repeat,  to  make  it  be  remembered,  that,  in  all  the 
figures  and  demonftrations,  thefe  parts  are  reprefented 
as  fuperior,  which  in  their  natural  fituation  arc  inferior. 
Thus  thefe  eminences  are  under  the  fourth  ventricle^ 
and  under  the  pedunculi  cercbclli. 

The  tubercula  mammillaria,  which  are  fituated  very 
near  the  production  of  the  infundibulum,  have  been 
taken  for  glands ; probably  becaufe  of  their  greyifti  in- 
ner fubftance,  which,  however,  docs  not  feem  to  be 
different  from  that  of  feveral  other  eminences  of  the 
medulla  oblongata.  And  for  that  reafon  we  choofe  ra- 
ther to  call  them,  from  their  figure,  tubercula  mammiU 
laridy  than  papillae  msdullares. 

Thefe  tubercles  feem  to  have  fome  immediate  rela- 
tion to  the  roots  or  bafes  of  the  anterior  pillar  of  the 
fornix  j fo  that  they  might  be  named,  as  M.  Santorini 
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has  done,  the  bulbs  of  thefe  roots  ^ though  they  appear 
to  be  likewife  partly  a continuation  of  other  portions 
of  the  cortical  and  medullary  fubftance,  of  a particular 
texture. 

The  beak  or  tube  of  the  infundibulum  is  a very  thin 
produdion  from  the  fides  of  that  cavity;  and  it  is 
ftrengthened  by  a particular  coat  given  to  it  by  the  pia 
mater.  It  is  bent  a little  from  behind  forward,  toward 
the  gland ula  petuitaria,  and  afterwards  expands  again 
round  this  gland* 

The  meinbrana  arachnoides,  or  external  lamina  of 
the  pia  mater,  appears  to  be  very  diftindly  feparated  from 
the  internal  lamina,  in  the  interftices  between  all  thefe 
eminences  on  the  lower  fide  of  the  medulla  oblongata, 
without  any  vifible  cellular  fubftance  between  them. 
The  internal  lamina  adheres  much  more  to  the  furface 
of  thefe  interftices  than  to  that  of  the  eminences.  The 
external  lamina  is  as  it  were  buoyed  up  by  the  eminen- 
ces, and  equally  ftrctched  between  their  moft  promi- 
nent parts,  to  which  it  fticks  very  clofe  ; and  in  this 
refped  the  roots  or  great  cornua  of  the  optic  nerves 
may  be  joined  to  thefe  eminences. 

We  muft  obferve  in  general  concerning  the  eminen- 
ces of  the  medulla  oblongata,  that  thofe  which  are  me- 
dullary on  their  outfides  or  furfaces,  are  interiorly  ei- 
ther entirely  cortical,  or  partly  cortical  and  partly  me- 
dullary, or  formed  by  a fingular  mixture  of  thefe  two 
fubftanccs,  which  ftill  remains  to  be  unfolded,  as  well 
as  many  other  particularities  obfcrvable  in  examining 
the  internal  ftrudure  of  the  brain. 

From  this  common  portion  of  the  cerebrum  and  cc- 
bellum,  arife  almoft  all  the  nerves  which  go  out  of 
the  cranium,  through  the  different  foramina  by  which 
its  bafts  is  perforated.  It  likewife  produces  the  medul- 
la fpinalis,  which  is  no  more  than  a common  elonga- 
tion of  the  cerebrum  and  cerebellum,  and  of  their  dif- 
ferant  fubftances ; and  therefore  the  medulla  oblon- 
gata may  juftl^  be  faid  to  be  the  firft  origin  or  primi. 
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tlve  fource  of  all  the  nerves  which  go  out  through  the 
fpina  dorfi,  and  confequently  of  all  the  nerves  of  the 
human  body. 

5 6,  Medulla  fpinalh. 

The  medulla  fpinalis  is  only  an  elongation  of  the  ex® 
tremity  of  the  medulla  oblongata  ; and  it  has  its  name 
from  its  being  contained  in  the  bony  canal  of  the  fpina 
dorfi.  It  is  confequently  a continuation  or  common 
appendix  of  the  cerebrum  and  cerebellum,  as  well  be- 
caufe  of  the  two  fubftances  of  which  it  is  compo- 
fed,  as  becaufe  of  the  membranes  by  which  it  is  in- 
vefted. 

In  the  defcriptiori  of  the  frefh  bones,  mention  wa^ 
made  of  a ligamentary  fubffance  which  lines  the  inner 
furfacc  of  this  bony  canal  from  the  great  occipital 
foramen  to  the  os  facrum.  Befides  this,  the  dura 
mater,  after  it  has  lined  the  whole  internal  furface 
of  the  cranium,  goes  out  by  the  foramen  magnum 
occipitis ; and  forms  a kind  of  funnel,  in  its  pro- 
grefs  downward,  through  the  bony  canal  of  the  ver- 
tebrse.  As  it  goes  out  at  the  occipital  hole,  it  joins  the 
beginning  of  the  ligamentary  funnel  already  mention- 
ed, and  adheres  very  ftrongly  to  it.  That  portion  of 
the  pericranium  which  terminates  exteriorly  at  the  edge 
of  the  great  foramen,  joins  the  funnel  likewife;  which 
by  all  thefe  fucceflions  becomes  very  ftrong,  and  capa- 
ble of  refilling  the  greatefl  violences. 

This  adhefion  of  the  dura  mater  to  the  ligamentary 
funnel  is  gradually  difeontinued  below  the  firll  verte- 
bra ; and  from  thence  the  dura  mater  forms  a feparatc 
tube,  which  runs  down  in  the  bony  canal  all  the  way 
to  the  os  facrum,  the  capacity  of  it  anfwering  to  that  of 
the  canal ; but  it  does  not  adhere  clofely  to  the  Tides, 
as  it  dees  to  that  of  the  cranium.  It  is  furrounded  by 
a llimy  fubllance,  which,  near  the  lower  end  of  the  ca- 
nal, refembles  fat. 
i 
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The  fpinal  marrow  is  made  up  of  a cortical  and  me- 
dullary fubftancCj  as  the  cerebrum  and  cerebellum;  but 
with  this  diiFerence,  that  the  afh-coloured  fubflance  lies 
within  the  other;  and  in  a tranfverfe  fc6lion  of  this 
medulla  the  inner  fubftance  is  fomewhat  of  an  oblong 
form,  but  has  its  Tides  bent  inwards. 

The  body  of  the  medulla  fpinalis  runs  down  all  the 
Way  to  the  bottom  of  the  firft  vertebra  of  the  loins, 
where  it  terminates  in  a point.  The  Tize  of  it  is  pro- 
portionable to  that  of  the  bony  canal ; fo  that  it  is  lar- 
ger in  the  vertebrae  of  the  neck  than  thofe  of  the  back. 
It  is  a little  flatted  on  the  fore  and  back  parts ; fo  that 
we  may  diftinguifh  in  it  two  Tides,  one  anterior,  the  o- 
ther  polterior,  and  two  edges  It  is  likewifc  in  a man- 
ner divided  into  two  lateral  halves  or  cords  by  a groove, 
which  runs  along  the  middle  of  its  anterior  and  pohe- 
rior  furfaces,  being  a continuation  of  thofe  in  the  ex- 
tremity of  the  medulla  oblongata.  The  cords  are  ap- 
plied clofeiy  together,  but  may  be  readily  feparated  be- 
fore as  well  as  behind  till  we  come  to  their  middle  or 
deeped:  part,  where  they  are  joined  together  by  a thin 
layer  of  cineritious  fubftance  paffing  from  the  one  cord 
into  the  other. 

Each  lateral  portion  fends  off  from  botffthe  fore  and 
back  Tides,  between  the  grooves  and  the  edges,  at 
different  diftances,  flat  fafciculi  of  nervous  filaments 
turned  toward  the  neareft  edge.  The  anterior  and 
pofterior  fafciculi  are  feparated  from  each  other  by  the 
ligamentum  denticulatum  ; then  pafling  outwards,  they 
go  through  the  dura  mater  by  two  diftind  openings 
though  very  near  each  other.  Having  penetrated  the 
dura  mater,  the  pofterior  bundle  forms  a ganglion; 
from  the  oppoTite  end  of  which  the  trunk  comes  out 
again,  and  is  there  joined  by  the  anterior  bundle. 

The  dura  mater  which  invefts  the  medulla,  lends  out 
on  each  Tide  the  fame  number  of  vaginas,  as  there  are 
ganglious  and  nervous  trunks.  Thefe  vaginas  are  pro- 
dudions  of  the  external  part  of  this  membrane ; the 
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iaternal  part,  which  is  very  finooth  and  polifhed  on  the 
infide,  being  perforated  by  two  fmall  holes  very  neat 
each  other,  where  each  vagina  goes  off,  through  which 
holes  the  anterior  and  pofterior  fafciculi  aire  tranfmit- 
ted  ; and  immediately  after  their  paffage  through  the 
internal  part,  they  unite. 

The  triangular  fpaces  left  between  the  anterior  and 
pofteri-or  falciculi  and  edge  of  the  medulla,  are  filled 
from  one  extremity  to  the  other  by  an  indented  liga- 
ment, very  thin  and  fhining,  having  the  fame  number 
of  indentations  as  there  are  pairs  of  fafciculi.  It  is  clofely 
eonnedled  by  numerous  threads  to  the  pia  mater  at  each 
fide  of  the  medulla,  while  the  oppofite  fide  fends  out 
indentations,  the  greater  number  of  which  run  tranf- 
verfely,  though  others  go  obliquely  upwards  or  down- 
wards ; and  ail  of  them,  after  being  fplit  into  threads, 
are  fixed  to  the  inner  fide  of  the  dura  mater.  The  under 
end  of  the  ligamcntum  denticulatum,  runs  as  far  as  the 
os  coccygis,  and  is  what  authors  have  confidered  as  the 
fortieth  pair  of  nerves  from  whence  it  fends  filaments 
to  the  interned  part  of  the  dura  mater,  by  which  the 
anterior  fafciculi  are  dididguilhed  from  the  pofterior. 

The  membrana  arachnoides  is  here  very  diftind  from 
the  internal  lamina  of  the  pia  mater:  fo  that,  by  blow- 
ing through  a hole  made  in  the  arachnoides,  it  will 
fweil  from  one  end  to  the  other,  like  a tranfparent  gut. 
The  internal  lamina,  called  in  this  place  fimply  the  pia 
mater ^ adheres  very  clofely  to  the  medulla  fpinalis,  and 
fends  many  piodudions  and  fepta  through  its  fub- 
flance.  When  we  blow  through  a hole  made  in  the 
pia  mater,  through  the  fubftance  of  one  lateral  portion 
of  the  medulla,  the  air  penetrates  through  the  whole, 
and  the  pia  mater,  which  covers  the  other  lateral  por- 
tion, is  feparated  from  it. 

The  membrana  arachnoides  adheres  here  more  clofe- 
ly to  the  pia  mater  at  the  lower  than  at  the  upper  parti, 

being 

* For  this  and  the  three  preceding  paragraphs,  fee  Monro  on  th« 
Nervous  Syftein,  Tab.  IX.  X.  XVII.  &c. 
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being  in  a manner  fafpended  by  the  indenteddigament 
which  runs  along  both  edges  of  the  medullaj  and  is 
fixed  by  a filament  to  the  internal  iamiria  of  the  dura 
mater  in  each  interftice  between  the  nervous  fafciculi^ 
as  has  been  already  faid.  It  alfo  gives  off  elongations 
in  the  fame  manner  as,  the  dura  mater  to  each  nervous 
trunk  or  rope,  as  we  fhall  fee  hereafter. 

J 7.  The  Nerves  of  the  Brain  and  Spinal  Marrow^  from  their 
origin  to  their  going  out  cf  the  Cranium  and  Spine* 

We  fhall  afterward  find,  that  the  nerves  arife  either 
from  the  brain,  medulla  oblongata,  or  fpinalis ; that 
they  go  out  in  fafcicuU  difpofed  in  pairs ; but  they  may 
be  divided  into  three  clafles,  viz.  nerves^  which  pafs 
through  the  cranium ; nerves  immediately  from  the 
fpinal  marrow;  and  nerves  from  the  brain  and  fpinal 
marrow ; to  which  lafl:  clafs  belongs  the  great  fympathe- 
tic  nerve.  Ten  pairs  are  reckoned  to  belong  to  the  brain 
and  medulla  oblongata,  of  which  nine  go  out  through 
the  foramina  of  the  cranium,  and  the  tenth  arifes  from 
the  extremity  of  this  medulla  as  it  paiTes  through  the 
great  occipital  hole;  and  laftly,  that  29  pairs  are  rec- 
koned to  belong  to  the  medulla  fpinalis,  of  which  feven 
pafs  through  the  lateral  notches  of  the  vertebrae  cervi- 
cis,  twelve  through  thofe  of  the  back,  five  through 
thofe  of  the  loins,  and  five  through  the  anterior  holes 
of  the  os  facrum. 

Our  defign  is  here  principally  to  mention  fome  par- 
ticular obfervations  about  the  nerves^  while  they  re- 
main within  the  bones  ; the  refi:  of  the  courfe  through 
the  whole  body  lhall  be  afterward  fufficiehtly  deferi- 
bed. 

Nerves  of  the  brain*  The  firfl  pair  of  nerves  that 
arife  from  the  brain  are  the  olfacloryj  anciently  called 
frocejfus  mammillares*  Thcfe  are  two  very  flat  and  foft 
medullary  ropes,  each  arifing  firll;  by  medullary  fibres 
from  the  outfide  of  the  lower  part  of  the  corpora  ftria- 
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ta,  between  the  anterior  and  middle  lobe,  on  each  fide 
of  the  cerebrum,  and  afterwards  by  another  filament 
more  internally,  and  by  a third,  which  is  more  pofteri- 
or  and  very  long.  They  run  under  the  anterior  lobes 
of  the  cerebrum,  being  lodged  in  two  fuperficial  grooves 
in  the  bafis'of  thefe  lobes,  and  lying  immediately  on 
the  dura  mater,  from  the  clinoide  apophyfes  to  the  os 
ethmoides. 

They  are  firfl:  of  all  confiderably  incurvated  from 
without  inw^ards  or  toward  each  other,  and  having 
reached  near  the  back-fide  of  the  os  ethmoides,  they 
run  for  a fmall  fpace  parallel  to  and  at  fome  diflance 
from  each  other.  Backward  they  are  very  thin  ; but 
they  gradually  increafe  in  bulk  in  their  courfe,  forward^ 
toward  each  fide  of  the  crifta  of  the  ethmoidal  bone, 
where  they  terminate  in  elongated  papillae,  the  fubflance 
of  which  appears  to  be  fofter  than  that  of  the  nerves, 
and  poflt fling  more  of  the  cinericeous  fubftanc^,  as  Dr 
Soemmering  hath  befl  defcribed  in  his  book,  De  Bas, 
Enceph*  Orig,  et  Nervor,  To  w'hich  the  reader  is  refer- 
red for  a full  account  of  the  parts  the  author  treats  of. 

Thefe  papilla  lie  on  the  tv/o  Tides  of  the  lamina 
cribofa,  and  fend  dowm  a nervous  filament  into  each 
hole  of  that  lamina.  At  the  fame  place,  the  dura  ma- 
ter fends  off  the  fame  number  of  vagina  which  invefl; 
and  accompany  the  nervous  filaments  and  their  ramifi- 
cations on  the  internal  parrs  of  the  nofe. ; 

We  have  already  related  the  origin  of  the  fecond  pair, 
or  optic  nerves,  from  the  eminences  called  ihalami  ner^ 
vorum  opticorum;  and  we  have  defcribed  their  great  cur- 
vature, and  traced  them  all  the  way  to  their  re*  union, 
which  happens  immediately  before  the  fuperior  part  of 
the  glandula  pituitaria,  and  confequenily  before  the 
beak  or  produdion  of  the  infundibulum.  The  internal 
carotids  run  upon  the  outfides  of  thefe  nerves,  imme- 
diately after  their  union,  and  before  they  pafs  through 
the  foramina  optica, 

Befides  their  origin  from  the  optic  thalami,  thefe 
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nerves  have  likewife  a kind  of  communication  with  the 
tubercula  quadrigemina  anteriora  by  very  fine  fila- 
ments; one  extremity  of  which  is  loft  in  the  tubercles, 
the  other  in  the  roots  of  the  great  arches  or  bodies  of 
the  optic  nerves.  They  are  alfo  connecSled  with  the 
crura  cerebri.  The  internal  ftrudture  of  thefe  nerves 
feems  to  change  at  their  entrance  into  the  optic  holes, 
as  we  fhall  fee  in  another  place. 

The  union  of  thefe  nerves,  by  the  fmall  curvatures  of 
their  cornua,  is  very  difficult  to  be  unfolded  in  human 
bodies.  This  union  is  commonly  found  to  be  very 
clofe : but,  in  fome  fubjefis,  it  feems  to  be  no  more 
than  a ftrong  adhefion  ; in  others,  to  be  partly  made  by 
an  interfedion  or  croffing  of  fibres.  They  have  been 
found  quite  feparate;  and  in  other  fubje6fs  one  of  them 
has  been  obferved  to  be  very  much  altered  both  in  fize 
and  colour  through  its  whole  paflage,  the  other  remain- 
ing in  its  natural  ftate. 

The  third  pair,  called  nervi  motores^  oculi  communes^ 
oculares  communes^  and  Mulo-mufculares^  arife  from  the 
crura  cerebri,  between  the  corpora  albicantia  and  a 
fulcus  that  feparates  the  crura  from  the  tuber  annu- 
lare, by  numerous  threads  colle^ed  into  two  bundles, 
the  one  a little  longer  than  the  other,  Thefe  foon  unite 
into  their  refpective  trunks,  which  pierce  the  dura  ma- 
ter behind  the  lateral  parts  of  the  pofterior  apophyfis 
of  the  fella  turcica,  and  pafs  afterwards  along  the  finus 
cavernofi,  by  the  fide  of  the  carotid  artery,  and  all  the 
way  to  the  broad  portion  of  the  fuperior  orbitary  fif- 
fure,  where  they  are  divided  in  the  manner  to  be  af- 
terward defcribed. 

, The  fourth  pair,  called  nervi  trochleares^  mufculares 
cbliqui  fupertores^  and  moft  commonly  pathetici^  are  very 
fmall  and  tender,  and,  in  proportion,  very  long.  They 
arife  each  behind  the  teftes  by  one,  and  fometimes  by 
iwo  fmall  threads.  From  thence  they  take  their  courfe 
forward  all  the  way  to  the  edge  of  the  anterior  extre- 
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mities  of  the  tentorium,  a little  to  the  outer  fide  of  the 
pofterior  clinoid  procefs,  where  on  each  fide  they  en- 
ter the  duplicaturc  of  the  dura  mater,  and  advancing 
by  the  fide  of  the  fmus  cavernofi,  they  accompany  the 
third  pair  to  the  fupcrior  orbitary  fifi'ure. 

Ihe  fifth  pair,  called  nervi  innominafi.  or  trigemini^ 
?ire  at  firft  large  trunks  arifing  by  two  fafciculi  from 
the  outer  and  fore  part  of  the  crura  cerebelli,  where 
they  join  the  tuber  annulare  a iittie  before  the  feventh 
pair.  They  run  down  obliquely  forward  on  the  ex- 
tremity of  the  upper  or  anterior  fide  of  the  apophyfis 
petrofa,  very  near  the  fide  of  the  fella  fphcnoidaiis, 
where  they  enter  the  duplicature  of  the  dura  mater  and 
finus  cavernous. 

At  their  entry  into  the  finus,  they  form  a kind  of  flat 
irregular  ganglion,  from  which  fome  filaments  are  fent 
off  to  tbe  dura  mater ; and  immediately  afterward,  each 
of  them  is  divided  into  three  great  branches,  one  fupe- 
rior  or  anterior,  one  middle,  and  one  inferior  or  pofte- 
rior.  The  firft  branch,  which  may  be  termed  ocularis  or 
ophthalmicus^  accompanies  the  nerves  of  the  third  and 
fourth  pairs  through  the  foramen  lacerum  of  the  fphe- 
noid  bone.  The  fecond,  called  Juperior^got^ 

out  by  the  foramen  rotundum  ; and  the  third,  named 
maxillaris  inferior^  by  the  foramen  ovale  of  the  fame 
bone.  As  the  great  trunk  of  this  nerve  runs  down,  it 
perforates  the  membrana  arachnoides,  which  at  this 
place  forms  a kind  of  ceiling. 

The  fixth  pair,  named  motores  oculorum  externi^  ocu- 
lares  or  opthalmici  externi^  and  oculo  mufculares  externiy 
are  fmall  nerves,  but  ffill  not  fo  fmall  as  the  fourth  pair  ; 
and  they  have  fometimes  been  found  double.  They  arifie 
from  a lulcus  between  the  back-part  of  the  tuber  an- 
nulare and  beginning  of  the  medulla  oblongata,  and 
paffing  immediately  under  the  tuber,  they  pierce  the 
dura  mater  behind  the  occipital  fymphyfis  of  the  fphe- 
noidal  bonp. 
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They  run  on  each  fide  in  the  duplicature  of  the  du- 
ra mater  to  the  cavernous  finus  ; and  having  entered 
that  finus,  each  of  them  erodes  the  out-fuie  of  the 
internal  carotid  artery  in  their  way  to  the  foramen  la- 
ceram.  in  this  courle  they  communicate  with  the 
firfl:  branch  of  the  fifth  pair,  and  by  a filament  or  two, 
with  the  great  fympathetic  nerve  at  the  fide  of  the  ar- 
tery. 

The  feventh  pair,  named  auditorily  are  each  divided 
into  two  portions  ; one  from  its  hardnefs,  when  com- 
pared with  the  other  parts,  is  called  portlo  dura^  or  fym- 
fatheticus  minor.  This  arifes  from  the  fpace  where  the 
crus  cerebelli  joins  the  tuber  annulare.  The  other  part 
is  larger  and  fofter  than  the  former,  and  is  called  portlo 
moUisy  or  the  true  auditory  nerve.  It  arifes  from  the 
inner  furface  of  the  fourth  ventricle,  and  is  afterwards 
joined  by  an  intermediate  portion  deferibed  by  Dr 
Wrifberg.  The  portlo  mollis  is  hollowed  out  to  receive 
the  portic  dura,  which  accompanies  it  to  the  foramen 
auditorium  internum. 

The  eighth  pair,  arife  from  the  pofierior  extremities 
of  the  large  branches  or  crura  of  the  medulla  oblonga- 
ta, a little  to  the  outer  fide  of  the  corpora  olivaria,  by 
numerous  filaments,  which  are  colledfed  into  two  bun- 
dles, one  called  gloffopharyngeus y the  other  par  vagumj 
or  fympathetlcus  medlus.  This  runs  toward  the  fora- 
men lacerum,  which  gives  pafiage  to  the  lateral  fi- 
nus, where  it  pierces  the  dura  mater,  and  goes  out 
through  the  anterior  p^rt  of  that  hole,  having  been 
firlt  joined  by  a nervous  portion  that  runs  up  from 
the  meduliajfpinalis  through  the  great  occipital  foramen. 
l}y  the  name  of  nervus  accejforius  odlavt  parisy  or  nervus 
fplnalis.  This  additional  nerve  goes  out  with  that  of 
the  eighth  pair  through  the  foramen  lacerum,  lying  be- 
hind it,  but  diflinguifhed  from  it  by  a membranous 
feptuin. 

The  ninth  pair,  called  nervl  hypoglojjfi  ei^terniy  hypf>^ 
gloj^.  major esy  and  commonly  guflatorii^  arife  each  from 
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the  furrow  which  feparates  the  corpora  olivaria  and 
pyramidalia.  Thefe  branches  foon  unite  into  a trunH 
which  pafles  through  the  anterior  condyloidc  hole,  and 
fometimcs  the  branches  form  two  trunks,  which,  after 
piercing  the  dura  mater,  unite  and  go  through  the  hole 
above  mentioned* 

The  tenth  pair,  called  nervi  fub-occlpitales^  arife  front 
the  medulla  oblangata,  under  the  ninth  pair,  chiefly 
from  the  anterior  and  a little  from  the  lateral  part  of 
the  extremity  of  the  medulla  oblongata,  oppofite  to 
the  poflerior  part  of  the  condyloidc  apophyfis  of  the 
occipital  bone,  by  a Angle  plane  or  fafciculus  of  fmall 
filaments  which  pierce  the  dura  mater  direflly  from 
within  outward,  at  the  fame  place  where  the  vertebral 
arteries  perforate  it  from  without  inwards.  Frequent- 
ly one  or  two  threads  come  from  the  back  part  of  the 
medulla,  and  are  at  firfl  feparated  from  the  anterior 
bundle  by  the  nervus  accefibrius  and  ligamentum  den- 
ticulatum ; but  afterwards  unite  wdth  it  into  one 
trunk. 

Nerves  of  the  medulla  fpinalis.  The  nerves  formed 
by  the  lateral  union  of  the  anterior  and  pofterior  fila- 
ments of  the  medulla  fpinalis,  go  out  of  the  bony  canal 
of  the  fpina  dorfi,  toward  each  fide,  through  the  inter- 
vertebral holes,  through  the  anterior  holes  of  the  os 
factum,  and  the  lateral  notches  of  the  os  coccygis ; and 
from  thence  they  have  the  general  name  of  nervi  ver- 
tebraks.  They  are  divided  in  the  fame  manner  as  the 
vertebrae,  into  feven  pair  of  cervical  nerves,  tw^elve  pair 
of  dorfal,  five  pair  of  lumbar,  and  five  pair  of  nervi 
facri. 

As  the  fpinal  marrow  which  furnifhes  all  thefe  nervqs; 
fcldom  goes  lower  than  the  firfl  or  fecond  vertebra  of 
the  loins,  the  fituation  of  the  fafciculi  of  nervous  fila- 
ments mufl  be  different  from  that  of  the  holes  through 
which  they  pafs  ; and  feveral  of  thefe  fafciculi,  both 
anterior  and  poflerior,  mufl  be  longer  than  the  reft. 
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This  we  find  from  experience  to  be  the  cafe  in  the  fol- 
lowing manner. 

The  fafciculi  of  nervous  filaments  of  the  medulla  fpi- 
nalis,  which  produce  the  cervical  nerves,  run  more  or 
lefs  tranfverfely  toward  each  fide  from  their  origin  to 
their  paffage  through  the  intervertebral  holes.  The 
fafciculi  which  form  the  dorfal  nerves  run  a little  ob- 
liquely downward  from  their  origin  to  the  interverte- 
bral holes  ; and  thofc  which  form  the  lumbar  nerves 
run  down  more  and  more  longitudinally  from  the  me- 
dulla to  the  holes  by  which  they  go  out. 

Therefore  the  cervical  fafciculi  are  very  fhort  in  the 
fpinal  canal ; the  dorfal  fafciculi  are  longer,  and  the 
fafciculi  from  the  loins  and  os  facrum  very  long.  It 
muff  likewife  be  obferved,  that  the  fafciculi  of  the  four 
lowed:  pairs  of  the  cervical  nerves,  and  firfl  pair  of  the 
dorfal  nerves,  arc  broader  and  more  compounded  than 
the  following,  becaufe  the  brachial  nerves  are  a conti- 
nuation of  thefe.  The.  filaments  belonging  to  the  lum- 
bar nerves,  and  thofe  of  the  os  facrum,  are  likewife 
very  broad,  and  made  up  of  numerous  filaments,  as  be- 
ing the  roots  of  the  large  nerves  which  go  to  the  lower 
extremities.  The  dorfal  filaments  are  very  fmall. 

The  cervical  and  lumbar  fafciculi  are  not  only  broad- 
er and  made  up  of  more  filaments  than  the  dorfal,  but 
alfo  fituated  much  clofer  to  each  other,, the  lumbar  faf- 
ciculi being  flill  more  fo  than  the  cervical ; whereas  in 
the  dorfal,  a confiderable  interftice  is  left  between  the 
fafciculi. 

Thefe  lumbar  fafciculi,  from  their  origin  to  the  ex- 
tremity of  the  os  facrum,  form,  through  the  whole  ca- 
nal of  the  lumbar  vertebrae  and  of  the  os  facrum,  a 
large  bundle  of  nervous  ropes,  called  by  anatomifls 
cauda  equina^  bccaufe  of  fome  refemblance  which  it 
bears  to  a horfe’s  tail,  efpecially  when  taken  out  of  the 
canal,  and  extended  in  clear  water. 

Though  the  medulla  fpinalis  ends  at  the  firfl  vertebra 

the  loins,  the  vagina  of  the  dura  mater  by  which  it 
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h invefled,  is  continued  through  the  refi:  of  the  bony 
canal  all  the  way  to  the  extremity  of  the  os  facrum, 
and  involves  the  great  bundle  or  cauda  equina,  the 
cords  of  which  pierce  it  on  each  fide  nearly  oppofite  to 
the  places  where  they  pafs  through  the  intervertebral 
holes,  and  the  anterior  holes  of  the  os  facrum,  almoft 
in  the  fame  manner  as  was  faid  above  in  defcribing  the 
general  formation  of  the  vertebral  nerves. 

This  vagina  of  the  dura  mater  being  feparated  from 
the  canal  of  the  vertebras,  and  the  lateral  elongations 
which  ferve  for  particular  vaginas  to  the  cords  being 
cut  off,  it  prefently  {brinks  up  and  contrails  in  the  fame 
manner  as  all  the  other  elaftic  parts  of  the  human  bo- 
dy ; for  inflance,  as  an  artery  does  when  cut  tranf- 
verfely  foon  after  death.  Therefore  its  true  length 
muft  be  taken  while  it  is  in  fttu^  and  like  wife  the  true 
htuation  of  the  lateral  elongations. 

From  all  this  a conclufion  may  be  drawn  of  great 
importance,  not  only  in  anatomical  and  philofophical 
inquiries,  but  alfo  for  underflanding  local  difeafes, 
wounds,  &c.  which  is,  that  when  we  have  occafion  to 
confider  any  particular  nerves  near  the  vertebras  of  the 
back  or  loins,  or  near  the  os  facrum,  we  muft  remem- 
ber, that  in  the  fpina  dorfi,  the  origin  of  thefe  nerves 
is  not  even  with  their  paffage  out  of  the  fpine,  but  pro- 
portionably  higher.  If,  for  inftance,  we  inquire  about 
any  of  the  lowed  nervi  facri  near  the  os  coccygis,  we 
muft. not  flop  at  the  extremity  of  the  os  facrum,  but 
trace  its  origin  as  high  as  the  laft  vertebra  of  the  back, 
or  firll  of  the  loins. 

The  membrana  arachnoides  accompanies  the  origi- 
nal fafciculi  feparately,  to  their  paflage  through  the  la- 
teral elongations  of  the  dura  mater,  forming  a kind  of 
duplicature,  breaks,  or  difeontinuations,  betw^een  the 
cords  which  run  in  the  vagina  of  the  dura  mater.  The 
pia  mater  adheres  very  clofely  both  to  the  fafciculi  and 
filaments  of  which  they  are  compofed. 

Among  the  original  produdionsof  the  nerves  of  the 
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medulla  fpinalis,  we  ought  Hill  to  reckon  the  formation 
of  the  ncrvi  accefforii  of  the  eighth  pair.  They  arife 
from  the  lateral  parts  of  this  medulla  by  fcveral  fila- 
ments, about  the  third  or  fourth  vertebrae  of  the  neck, 
and  fometimes  lower.  They  run  up  on  each  fide  be- 
tween the  anterior  and  pofierior  ranks  of  the  nervous 
fafciculi,  increafing  gradually  in  fize  by  the  acceflion 
of  new  filaments  from  the  pofierior  fafciculi. 

Having  reached  above  the  firft  vertebra  of  the  neck, 
they  have  a kind  of  adhefion  or  communication  with 
the  neighbouring  ganglions  of  the  nervi  fub  occipirales, 
or  thofe  of  the  tenth  pair.  Above  this  adhefion  they 
receive  two  filaments  each,  from  the  back-fide  of  the 
medulla,  and  afterwards  continue  their  courfe  towards 
the  great  occipital  foramen.  As  they  enter  the  cranium, 
they  communicate  with  the  nerves  of  the  ninth  and 
tenth  pairs;  and  afterwards  they  join  thofe  of  the  eighth 
pair,  with  which  they  return  out  of  the  cranium. 

^ 8.  Blood- vejf els  of  the  brain  and  medulla  fpinalis* 

Arteries.  The  arteries  which  fupply  the  cerebrum, 
cerebellum,  and  medulla  oblongata,  come  partly  from 
the  carotids  which  enter  the  cranium  through  the  ca- 
nals in  the  apophyfes  petrofae  of  the  ofla  temporum, 
and  partly  from  the  vertebrales  which  enter  by  the  great 
occipital  foramen,  and  fend  off  the  arteriae  fpinales  into 
the  canal  of  the  fpine  for  the  medulla  lodged  there. 

All  thefe  arteries  are  divided  into  feveral  branches, 
which  fend  out  a great  number  of  ramifications  diftri- 
buted  through  both  fubftances  of  the  brain,  and  thro* 
the  whole  extent  of  the  pia  mater.  The  dura  mater, 
both  ol  the  cerebrum  and  cerebellum,  has  arteries  pe- 
culiar to  it,  which  have  been  already  deferibed. 

The  internal  carotid  on  each  fide  enters  the  cranium 
by  the  great  canalis  petrofus,  in  an  angular  or  winding 
courfe,  as  was  obferved  in  the  defeription  of  the  ikele- 
The  inner  furface  of  this  canal  is  lined  by  a pro. 
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duclion  common  to  the  dura  mater  and  Inferior  pericra- 
nium; to  which  the  artery  adheres  only  by  a loofe  fila- 
mentary fubftance,  in  which  the  plexifonn  filaments 
^un  that  belong  to  the  great  fympathetic  nerve. 

Having  paffed  through  the  bony  canal,  it  immedi- 
ately bends  upward  toward  a notch  in  the  fphenoidal 
bone,  and  through  that  notch  it  enters  the  cranium. 
Immediately  after  this,  it  penetrates  the  cavernous  fi- 
nus  on  the  fide  of  the  fella  turcica;  where  having  form- 
ed a third  curvature,  it  goes  out  from  it,  from  below, 
upwards ; and  is  bent  a fourth  time  round  the  ante- 
rior clinoide  apophyfis,  from  before  backward.  By 
this  courfe  it  is  in  a manner  bathed  in  the  blood  of  the 
cavernous  finus,  together  with  the  fixth  pair  of  nerves. 

After  this  fourth  curvature,  the  internal  carotid  ha- 
ving now  reached  the  fide  of  the  infundibulum,  and 
confequently  being  very  near  its  fellow,  thefe  tw^o  ar- 
teries communicate  fometimes  by  a very  fhort  tranf- 
verfe  arterial  produiftion.  At  this  place  each  of  them, 
after  fending  a branch  through  the  foramen  opticum 
to  the  eye,  divides  into  two  principal  branches,  one  an- 
terior, the  other  pofterior ; and  fometimes  into  three, 
in  which  cafe  there  is  a middle  branch  between  the  two 
former. 

The  anterior  branch  runs,  firfi:  of  all,  forward  under 
the  bafis  of  the  cerebrum,  feparating  a little  from  the 
fame  branch  of  the  other  carotid.  They  approach  each 
other  again  under  the  interftice  between  the  two  olfac- 
tory nerves,  communicating  by  a very  fhort  anaftomo- 
fis,  and  fending  fmall  twigs  to  that  pair  of  nerves. 
They  afterwards  feparate,  being  each  divided  into  two 
or  three  rami. 

The  firfi  ramus  of  the  anterior  branch  goes  to  the 
anterior  lobe  of  the  cerebrum.  The  fecond,  which  is 
fometimes  double,  is  inverted  on  the  corpus  callofum, 
to  which  it  gives  ramifications,  as  alfo  to  the  falx  of  the 
dura  mater  and  middle  lobe  of  the  cerebrum.  The 
third,  which  is  fometimes  a diflin^  branch,  fometimes 
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only  an  additional  ramus  to  the  fecond,  goes  to  the 
pofterior  lobe  of  the  cerebrum.  This  third  ramus  is 
fometimes  fo  confiderable  as  to  deferve  to  be  reckoned 
the  middle  branch  of  the  three  principal  ones. 

The  pofterior  branch  communicates  firft  of  all  with 
the  vertebral  artery  of  the  fame  fide,  and  then  is  divi- 
ded into  fcvcral  rami  on  the  fuperhcial  circumvolutions 
of  the  cerebrum,  and  between  thefe  circumvolutions  all 
the  way  to  their  bottom.  The  anterior  and  middle 
branches,  when  there  are  three,  diltribute  the  fame 
kind  of  ramifications  to  the  circumvolutions,  and  to 
their  interrtices. 

All  thefe  different  ramifications  run  on  the  duplica- 
ture  of  the  pia  mater,  from  which  they  receive  a kind 
of  additional  coats;  and  the  capillaries  being  diftributed 
upon  it  in  a reticular  manner,  do  afterwards  penetrate 
the  cortical  and  medullary  fubftance  ; in  which  lafl 
they  terminate  infenfibly. 

The  vertebral  arteries  enter  through  the  great  occi*- 
pital  foramen,  having  hrfl  pierced  on  each  fide  the 
elongations  of  the  dura  mater  at  the  fame  place  where 
the  fub-occipital  nerves,  or  thofe  of  the  tenth  pair, 
pierce  it  as  they  go  out;  the  arteries  in  this  place  lying 
above  the  nerves. 

At  their  entry  into  the  cranium  they  fend  each  feve- 
ral  ramifications  to  the  cauda  of  the  medulla  oblongata, 
and  to  the  corpora  olivaria  and  pyramidalia:  which  ra- 
mifications are  diftributed  on  the  fides  of  the  fourth 
ventricle;  produce  the  plexus  choroides;  are  fpread  on 
the  whole  furface  of  the  cerebellum  ; infinuate  them-  . 
felves  between  the  ftrata,  always  invefted  by  the  dupli- 
cature  of  the  pia  mater;  and  are  at  length  loft  in  both 
fubftances  of  the  cerebellum. 

Afterwards  the  two  vertebral  arteries  turn  toward 
each  other,  for  the  moft  part  immediately  under  the  . 
pofterior  edge  of  the  great  tranfverfe  or  femi-annular 
protuberance  of  the  medulla  oblongata,  where  they 
unite  and  form  one  common  trunk.  This  trunk  pafles 
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dirc£^ly  from  behind  forward,  under  the  middle  of  the 
great  protuberance,  and  partly  in  the  middle  groove  of 
the  convex  furface  of  that  protuberance,  at  the  anterior 
edge  of  which  it  terminates. 

in  its  paflage  through  the  groove,  this  trunk  fends 
off  feveral  fmail  branches  on  each  fide,  which  furround 
tranfverfely  the  lateral  portions  of  the  protuberance, 
being  partly  lodged  in  the  fmall  lateral  grooves  oi  thefe 
portions,  fhefe  lateral  branches  are  afterwards  diltri- 
buied  to  the  neighbouring  parts  of  the  cerebrum,  ce- 
rebellum, and  medulla  oblongata. 

This  common  or  middle  trunk  of  the  vertebral  arte- 
ries having  reached  the  edge  of  the  great  protuberance, 
is  divided  again  into  fmall  branches ; each  of  which 
foon  communicates  with  the  trunk  of  the  internal  caro- 
tid on  the  fame  fide.  Infiead  of  this  bifurcation,  the 
two  laft  or  moft  anterior  lateral  branches  fend  each 
fometimes  a fmall  branch  forward,  which  form  the  ana- 
ftomofes  with  the  internal  carotids. 

The  principal  arteries  of  the  medulla  fpinalis,  called 
commonly  artcri<z  fpinales^  are  two  in  number,  one 
anterior  and  one  pofterior,  lodged  in  the  grooves  by 
which  the  medulla  is  divided  into  lateral  portions  on 
both  fides.  They  arife  from  the  vertebral  arteries,  a 
little  above  the  great  occipital  foramen,  where  thefe  ar- 
teries fend  each  a fmall  ramus  downward,  as  foon  as 
they  enter  the  cranium;  and  having  got  under  the  ex- 
tremity of  the  medulla  oblongata,  they  fend  off  two 
other  branches  backward. 

The  firif  two  branches  uniting  foon  after  their  origin, 
form  the  arteria  fpinalis  anterior,  which  runs  down 
within  the  canal  of  the  vertebrae  along  the  anterior 
groove  of  the  medulla.  The  other  two  fmall  branches 
are  inverted  on  the  fides  of  the  medulla  oblongata,  and 
from  thence  running  backward,  they  unite  much  in  the 
fame  manner  with  the  firft  two,  and  form  the  arteria 
fpinalis  pofierior,  which  runs  down  along  the  poilerior 
groove  of  the  medulla  fpinalis* 
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The  two  fpinal  arteries,  in  their  courfe  downward 
along  the  medulla,  lend  off  on  each  fide  lateral  rami- 
fications, by  which  they  frequently  communicate  with 
each  other,  and  with  the  vertebral,  intercoftal,  lumbar, 
and  facral  arteries ; and  fometimes  they  are  in  a man- 
ner fplit  for  a little  way,  and  then  unite  again. 

The  veins  of  the  cerebrum  and  cerebellum,  &c.  may 
in  general  be  looked  upon  as  not  only  forming  the  lon- 
gitudinal finus  of  the  dura  mater,  and  the  two  great 
lateral  finufes,  but  alfo  all  the  inferior  finufes  of  that 
membrane ; in  all  which  finufes  the  veins  terminate  by 
different  trunks,  in  the  manner  already  faid  in  the  de- 
feription  of  the  great  fuperior  finus.  Their  principal 
ramifications  accompany  all  the  cortical  circumvolu- 
tions of  the  cerebrum,  and  directions  of  the  ftrata  of 
the  cerebellum,  running  always  in  the  duplicature  of 
the  pia  mater.  The  veins  of  the  plexus  choroides,  in 
general,  are  of  the  number  of  thofe  already  men- 
tioned. 

The  veins  of  the  medulla  fpinalis  terminate  partly  In 
the  fuperior  extremities  of  the  two  vertebral  veins, 
partly  in  the  two  venal  ropes  termed  Jtnus  venofi^  which 
run  down  laterally  on  the  convex  fide  of  the  produc- 
tion of  the  dura  mater,  and  form  at  different  diffances 
reciprocal  communications,  by  femiannular  arches,  as 
by  fo  many  fubordinate  finufes.  The  two  longitudinal 
finufes  communicate  likewife  in  their  paffage  with  the 
vertebral  veins,  in  the  fame  manner  as  the  neighbour- 
ing arteries. 

From  the  foregoing  hiftory  of  the  arteries  belonging 
to  the  brain,  it  appears,  that  a very  great  quantity  of 
blood  is  in  every  pulfation  fent  to  this  organ,  info- 
much  that,  according  to  Dr  Haller,  it  makes  above  a 
fixth  part;  or  rather,  from  Dr  Monroes  calculation,  a 
tenth  part  of  the  whole  blood  that  goes  throughout  the 
body,  and  derived  from  trunks  that  are  very  near  the 
heart,  fpringing  from  the  convexity  of  the  aorta.  From 
hence  it  is  probable,  that  the  ftrongeft  parts  of  the 
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blood  go  to  the  head,  and  fuch  as  are  mofl:  retentive 
of  motion.  Is  not  this  evident  from  the  effcds  of  mer- 
curials  exerting  themfelves  ahnoft  in  the  head  only  $ 
from  the  fudden  force  and  a£tion  of  inebriating  fpirits 
upon  the  head  ; from  the  fhort  ftupor  which  camphor 
excites;  from  the  heat,  rednefs,  and  fwcat,  which  hap- 
pen oftener  in  the  face  than  other  parts  of  the  body ; 
to  which  add,  the  more  eafy  eruption  of  volatile  and 
contagious  pudules  in  the  face?  Dr  Wrifberg,  however, 
obferves,  that  all  thefe  arguments  are  not  of  the  fame 
force : for  mercury,  applied  in  different  v/ays  to  the 
body,  produces  its  effeft  not  in  the  head  alone;  fince  it 
occafions  in  fome  a diaphorefis,  in  others  a diarrhoea, 
and  in  others  it  adts  as  a diuretic.  The  well  guarded  paf- 
fage  of  thefe  great  and  important  veffels  in  their  afeent 
to  the  head,  defends  them  from  any  great  injury.  The 
frequent  inofculations  of  one  trunk,  with  the  other  go- 
ing  to  the  head,  as  well  as  the  frequent  communica- 
tions of  their  branches  among  themfelves,  leffen  any 
danger  that  might  enfue  from  obrtrudlion.  Hence, 
when  the  carotids  are  tied,  the  animal  neither  dies  nor 
feems  to  be  very  uneafy.  The  conhderable  flexures  of 
the  vertebral  and  carotid  artery  ferve  to  moderate  the 
impulfe  of  the  blood  coming  to  the  brain,  fmee  a great 
part  of  the  velocity,  which  the  blood  receives  from  the 
heart,  is  fpent  by  the  various  inflexions.  To  which 
add,  that  fome  authors  do  not  improperly  obferve  that 
the  arteries  here  grow  larger  or  fomewhat  wider. 

With  refpeX  to  the  brain,  we  obferve  it  provi- 
dently furrounded  on  all  Tides,  firft  by  a fphere  of 
bones,  confifting  of  many  diflinX  portions ; by  which 
means  it  is  rendered  extenfible,  at  the  fame  time 
that  it  is  effeXually  guarded  againfl:  external  pref- 
fiire.  To  the  internal  furface  of  this  bony  fphere,  on 
all  Tides,  grows  the  dura  mater,  which  is  firmly  attach- 
ed by  an  infinite  number  of  fmall  veflels,  as  by  fo 
many  foot-ftalks  to  the  whole  furface  of  the  faid  bones, 
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fo  to  be  nowhere  eafily  feparable  in  a healthy  per- 
fon ; this  being  very  thin  and  finooth,  adheres  lefs 
firmly  to  the  bones,  but  more  ftrongly  to  the  futures* 
In  younger  fubjefts,  the  adhefion  of  the  dura  mater  to 
the  fkull  is  fuch,  that  the  feparation  df  it  pulls  off  the 
fibres  of  the  bones  to  which  it  is  connected.  In  adults^ 
many  of  the  veffels  being  effaced,  renders  it  more  eafily 
feparable : yet  it  is  not  without  fome  force,  even  iri 
thofCj  that  the  dura  mater  can  be  fepafated  from  the 
Ikull.  From  the  rupture  of  thefe  veffels,  which  enter 
the  bones  of  the  fkull,  appear  thofe  bloody  drops  which 
arc  obfervable  after  removing  the  cranium.  Hence  ap- 
pears the  vanity  of  all  that  has  been  advanced  concern- 
ing the  motion  of  the  dura  mater.  As  to  the  motion 
which  is  remarked  by  the  writers  of  obfervations  upon 
wounds  in  this  part;  that,  being  preternatural,  was  the 
confequence  of  the  beating  of  the  arteries  (in  a part 
where  the  refiftance  of  the  bone  was  now  removed, 
while  the  reft  of  the  dura  mater  next  to  the  fkull  fu- 
Ilained  the  force  of  the  heart  without  motion) ; or  of 
the  brain  fwelling  during  cxfpiration.  Alfo  that  part, 
fays  Dr  Haller,  which  is  properly  the  dura  mater,  vizi 
the  inner  portion,  has  neither  nerves  nor  fcnfation,  nor 
irritability,  while  the  outer  part  is  fupplied  with  fmall 
nerves  and  blood-veffels  coming  through  all  the  holes 
of  the  fkulL  (Later  phyfiologifts  obfcrve  in  general, 
that  the  dura  mater  has  but  tew  nerves,  and  but  little 
fenfibility  in  the  found  date ; but  that  furgical  pheno- 
mena fhow  it  is  not  totally  deflitute  of  fenfibility.) 

The  internal  part  of  the  dura  mater  having  left  the 
external  part  adhering  firmly  to  the  bones  of  the  fkull, 
runs  inwards  to  form  the  proceffes  which  ferve  to  pre- 
vent the  parts  from  prcfTing  one  another  in  all  fitua- 
tions  and  poflures  of  the  body ; and  they  likewife  hin- 
der one  part  of  the  brain  from  bruifing  the  other  by 
any  fhock  or  concuffion.  Hence  it  is,  that  in  the  more 
affive  quadrupeds,  where  a concuffion  is  more  likely  to 
happen,  the  brain  and  cerebellum  is  divided  by  a bony 
partition. 
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With  refpeci:  to  the  glands  of  Pacchioni  placed  near 
the  falx,  their  ufe  is  not  yet  fufficiently  known.  But 
the  vapour,  which  exhales  from  the  furface  of  the  pia 
mater,  is  not  feparated  by  thefe  glands,  for  it  is  every 
where  exhaled,  eyen  into  the  ventricles,  where  there 
are  none  of  them  5 and  it  plentifully  tranfpires  every 
where  from  the  mouths  of  the  lead:  arteries,  as  we  fee 
by  experience,  when  water  or  fifh-glue  are  injcdled, 
which  fweat  out  through  every  point  in  the  furface  of 
the  dura  mater. 

The  next  covering  of  the  brain,  which  is  more  clofe 
to  it,  and  prefTes  the  whole  furface  of  the  brain,  as  that 
does  the  cavity  of  the  fkull,  is  the  araebnoides.  This 
very  thin  or  tender  membrane,  being  pellucid  like  wa- 
ter, every  way  furrounds  the  brain,  whofe  inequalities 
it  climbs  over,  and  according  to  its  extreme  thinnefs 
is  pretty  ftrong,  and  furrounds  the  larger  velfels  in  fuch 
a manner,  that  the  faid  veffels  feem  to  run  between  the 
pia  mater  and  araebnoides. 

The  third  or  innermofl;  covering  of  the  brain,  which 
is  foft  and  cellular,  is  properly  the  pia  mater.  This 
immediately  invefts  the  whole  furface  of  the  brain  and 
fpinal  marrow  on  all  Tides,  is  tender,  and  made  up,of  a 
vaft  number  of  fmall  vcifels  which  it  conveys  into  the 
fubftance  of  the  brain. 

The  veins  of  the  brain  are  not  difpofed  in  the  fame 
manner  with  thofe  in  other  parts  of  the  body.  For 
neither  have  they  any  valves,  nor  do  they  run  together 
in  company  with  the  arteries,  nor  have  their  trunks 
the  ftrufture  which  is  commonly  obferved  in  the  other 
veins.  The  veins  from  the  different  parts  of  the  brain 
run  into  the  fmufes  which  have  been  already  deferibed. 

The  great  quantity  of  blood  which  goes  to  the 
brain,  the  greater  impulfe  with  which  it  is  Tent  into  the 
carotid  arteries,  and  the  fecurity  of  this  part  from  every 
kind  of  preffure  by  a ftrong  bony  fence,  joined  with 
the  flower  motion  of  the  blood  through  the  abdominal 
vifeera  and  lowxr  extremities,  alfo  the  perpetual  excr- 
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fcife  of  the  brain  and  fenfes,  do  all  determine  a copious 
flux  of  blood  to  thefe  parts,  and  fome  other  caufes 
ferve  to  fill  the  head  furprifingly  with  blood.  Hence  it 
is  that  a redntfs  of  the  face,  a turgefcenee  arid  fpark- 
ling  of  the  eyes,  with  a pain  and  pulfation  or  throb- 
ing  of  the  arteries  in  the  head,  are  fo  frequently  fol- 
lowed with  a bleeding  at  the  nofe^  by  violent  exercifes 
tor  motions  of  the  body.  From  hence,  therefore,  it  is 
evident^  that  if  the  veins  were  of  'a  thin  and  round 
ftrudure  in  the  brain,  they  w'ould  be  unavoidably  in 
greater  danger  of  rupturing,  and  confequently  apo- 
poplexies  (to  which,  in  their  prefent  (late,  they  are  of- 
ten liable)  would  be  much  more  frequent.  To  avoid 
this,  therefore,  nature  has  given  a different  figure  to 
the  veins  which  Carry  out  the  blood  from  the  brain,  by 
which  they  are  more  eafily  and  largely  dilatable,  be- 
caufe  they  make  an  unequal  refifiance : their  texture 
is  likewife  very  firm,  and  more  difficultly  ruptured, 
efpecially  in  the  larger  finufes,  which  perform  the  of- 
fice of  trunks  5 for  as  to  the  finufes  of  the  lefler  fort, 
they  are  either  round,  half  cylindrical,  or  of  an  irre- 
gular figure.  Befides  this,  nature  has  guarded  the  fi- 
nufes by  crofs-beanis  internally,  made  of  ftrong  mem- 
branes, and  detached  from  the  right  to  the  left  fide  at 
the  bottom  of  the  fmus,  which  in  greater  diflenfions 
they  draw  towards  a more  acute  angle,  which  is  ca- 
pable of  a larger  dilatation,  ftrengthening  and  guard- 
ing it  from  a rupture  at  the  fame  time.  She  has  like- 
wife, in  thefe  veins,  provided  numberlcfs  inofculations, 
by  which  they  open  mutually  one  into  another,  and 
openly  communicate  with  the  external  veffels  of  the 
head  and  with  thofe  of  the  fpina!  medulla,  by  which 
means  they  are  capable  of  freeing  ihemfclves  more 
eafily  whenever  they  are  overcharged  with  blood. 

It  is  by  fome  queried.  Whether  a part  of  the  arte- 
rial  blood  is  not  poured  into  the  finufes  of  the  brain ; 
and  whether  they  have  not  a pulfation  excited  from 
that  blood  ? That  they  have  no  pulfation,  fays  Dr  Haller, 
iL  2 is 
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is  pad:  doubt;'  becaufe  the  dura  mater  every  way  adherer 
firmly  to  the  fkull,  but  much  more  firmly  in  thofe  parts 
which  are  the  feats  of  the  (inufes.  But  Dr  Monro  ob- 
ferves,  that  whilft  the  heart  is  performing  its  fyftole,  the 
arteries  here,  as  el{ewhere,^nay  be  dilating  ; and  in  the 
mean  time,  a quantity  of  blood  equal  to  that  which  is 
dilating  them,  is  palling  out  of  the  head  by  the  veins. 
See  Obf.  on  the  Nervous  Syftem.  Indeed  the  finufes  re- 
ceive liquors  injefled  by  the  arteries ; but  whether  thofe 
tranfude  through  the  fmall  exhaling  arterial  veffels,  or 
whether  they  firft  make  a complete  circle  through  the 
veins,  as  indeed  is  much  more  probable,  we  are  not  yet 
furnilhed  with  experiments  enough  to  determine. 

Thus  all  the  blood  of  the  brain  is  finally  conveyed 
into  the  jugular  veins,  which  are  very  dilatable,  and 
for  that  reafon  guarded  with  valves  to  prevent  a return 
of  the  venous  blood  from  the  right  auricle,  being  at 
the  fame  time  furrounded  with  a good  deal  of  cellular 
fubftance.  As  to  the  blood  which  goes  from  the  head 
to  the  vertebral  veins,  it  is  a very  inconfiderable  quan- 
tity; but  the  jugulars  anfwer  in  fuch  a manner  to  the 
great  upper  vena  cava  in  a direct  courfe,  that  they  af- 
‘ford  the  highway  for  the  blood  to  return  back  to  the 
heart.  The  branches  of  thefe  are  commonly  the  fame 
with  thofe  of  the  brain ; namely,  the  veins  of  the  brain, 
and  thofe  of  the  face. 

The  veins  form  innumerable  anaftomofes  with  one 
another,  that  the  blood  may  return  with  the  greateft 
cafe  from  the  head,  of  which  the  repletion  is  very  dan- 
gerous. The  brain  is  alfo  more  eafily  evacuated  in  the 
time  of  infpiration,  and  fubfides  as  we  fee  when  the 
fkull  is  opened,  but  fwells  during  the  time  of  exfpira- 
tion.  Hence,  blowing  the  nofe,  fneezing,  and  cough- 
ing, are  dangerous  to  thofe  whofe  brain  is  fwelled  by 
retained  blood. 

Whether  or  not  there  are  lymphatic  veffels  to  be 
feen  in  the  brain,  is  by  fome  queftioned.  Dr  Haller 
thought  it  probable  that  there  are  no  lymphatic  vef-. 

fels 
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fels  in  the  brain ; becaufe  no  conglobate  glands  are 
found  there,  and  that  the  fuperfluous  moifture  is  ab- 
forbed  by  the  red  veins.  But  according  to  mod  of  the 
prefent  phyfiologifts, lymphatic  veflels  take  up  the  fuper- 
fluous fluids  of  the  brain,  as  well  as  of  the  other  parts  of 
the  body,  although  they  cannot  be  diftindly  fhown. 

In  almod  no  vifeus,’'  fays  Dr  Wrifberg,  has  the 
exiftence  of  lymphatic  veflTels  been  oftener  aflerted  and 
again  denied,  than  in  the  brain.  Although,  indeed, 

I am  fully  certain,  that  a group  of  lymphatic  glands 
is  nowhere  found  without  lymphatic  veflels,  by  no 
means,  however,  could  I aflTert,  that  there  are  no- 
where lymphatic  veflels  where  glands  do  not  appear. 
By  analogy  drawn  from  the  whole  body  and  all  the 
vifeera,  1 am  led  to  think,  that  the  brain  is  not  defti- 
tute  of  its  aqueous  veflTels,  and  that  they  run  in  parti- 
cular upon  the  furface,not  in  the  heart  of  its  fubftance, 
although  I myfelf  have  never  feen  any,  but  thofe  mo- 
ving on  the  choroid  plexus  towards  the  tentorium,  and 
on  the  inner  furface  of  the  dura  mater,  in  thecourfe  of 
the  fuperior  longitudinal  Anus.  But  I cannot  diferedit 
the  induftry  of  the  celebrated  Sommering,  who  con- 
firms the  obfervations  of  King,  Collins,  and  Pacchioni, 
who  faw  them  going  upon  the  pia  mater,  i would  «fk. 
May  they  be  joined  with  the  glands  of  Pacchioni  ? May 
thefe  corpufcles  fupply  the  place  of  lymphatic  glands 
It  now  remains  for  us  to  fpeak  of  the  encephalon  it- 
felf.  Upon  the  furface  of  the  brain  lies  the  cortex,  the 
fabric  of  which  has  been  a long  time  controverted ; 
but  it  is  now  fufficiently  evident,  from  anatomical  in- 
jeQions,  that  much  the  greater  part  of  it  confifts  of 
mere  veflTels,  which  are  every  way  inferted  from  the 
fmall  branches  of  the  pia  mater,  detached  like  little 
roots  into  the  cortical  fubftance,  and  conveying  a juice 
much  thinner  than  blood  in  their  natural  ftate,  although 
in  fome  difeafes,  and  by  ftrangiing,  they  often  receive 
even  the  red  parts  of  the  blood,  more  efpecially  in 
brutes  and  birds.  The  remaining  part  of  the  cortex, 
which  is  not  filled  by  any  injection,  is  probably  either 
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an  affemblage  of  veins,  or  of  yet  more  tender  veflels  j 
for  no  other  diffimiiar  parts  are  apparent  in  the  cortex, 
whilft  it  is  in  an  entire  or  natural  ftate ; from  whence 
one  may  conjedlure  fome  part  of  it  to  be  tubular,  and  the 
other  part  folid.  As  to  glandules  making  the  fabric  of 
the  brain,  that  notion  has  been  difcarded  by  univerfal 
confent ; nor  indeed  has  there  been  any  other  opinion 
received  with  lefs  probability  than  this. 

, In  order  to  gain  a knowledge  of  the  nature  of  me- 
dulla, which  lies  under  the  cortex,  we  are  to  confider 
‘ the  anatomical  ftruclure  of  this  part  of  the  human 
brain,  compared  with  the  brains  of  brute  animals  and 
fifln  Therefore  this  part  of  the  brain,  which  follows 
immediately  under  the  outer  gyri  or  convolutions  of 
the  cortex,  is  of  a white  colour,  and  becomes  gradual- 
ly  broader  and  more  abundant ; fo  that,  at  length,  it 
makes  up  the  whole  oval  fedion  of  the  brain,  except 
only  the  gyri  in  the  furface,  w'hich  makes  the  cortex, 
as  was  mentioned  in  the  former  part  of  this  feftion. 

The  nerves  of  the  brain,  as  well  as  of  the  fpinal 
marrow,  divide  into  branches  like  the  blood- veflels, 
but  in  acute  angles,  and  often  in  a courfe  manifeftly 
retrograde,  growing  gradually  fofter  and  lefs  in  bulk, 
though  fometimes  they  become  thicker  as  they  recede 
from  the  brain,  till  at  length  their  ultimate  extremi- 
ties, which  are  leldom  vifible,  feern  to  terminate  in  a 
pulp,  by  depofiiing  the  firm  integuments  with  which 
they  were  covered,  after  the  manner  which  we  obferve 
in  the  optic  nerve.  But  the  redilineal  courfe  of  the 
fibres,  continued  from  the  brain  itfelf,  is  fuch,  that  it 
is  never  broken  off  by  the  divifion  or  fplitting  of  a 
nerve  into  fmaller  threads,  which  only  recede  from  each 
other  by  an  opening  of  the  cellular  fubflance  that  tied 
them  together  This  appears  from  the  diforders,  which 
are  determn^ed  not  to  all,  but  only  to  fome  Angle  parts 
by  injuries  of  the  brain;  as  a lofs  of  the  voice,  deafnefs, 
dumbnefs,  and  palfies  of  particular  mufcles.  They  are 
conneded  in  their  courfe  by  the  cellular  fubflance  to 
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adjacent  parts,  but  have  hardly  any  elafticity  ; whence 
they  do  not  fly  back  after  being  divided,  but  only  expel, 
by  the  contrad:ion  of  their  integuments,  the  foft  medul- 
la which  they  include.  But  though  they  are  irritated 
ever  fo  much,  they  are  neither  contraded,  nor  are  they 
rendered  fliorter  during  the  motion  of  the  mufcles  which 
they  produce.  A great  many  nerves,  fays  Haller,  are 
fent  into  the  mufcles;  many  of  them  go  to  the  Ikin; 
but  fewer  to  the  vifeera,  and  fewefl  of  all  to  the  lungs. 
Wrifberg,  however,  obferves,  that  more  nerves  mani- 
feftly  enter  the  organs  of  fenfe  than  the  mufcles ; and 
that  the  lungs  are  fupplied  with  more  nerves  than  the 
fpleen,  uterus,  and  other  vifeera.  Haller  alfo  aflferts, 
that  none  at  all  go  to  the  dura  and  pia  mater,  arach- 
noides,  tendons,  capfules,  and  ligaments,  and  laftly  the 
whole  fecondary  membranes.  That  thefe  parts  have 
few  nerves  is  certain ; but  that  nerves  can  be  traced 
into  fome  of  them,  as  the  ligaments,  cannot  now  be  de- 
nied. See  Monro  and  Walter’s  Tables,  They  make 
frequent  inofculations  with  each  other,  or  one  trunk 
gives  off  many  branches : and  principally  from  the  con- 
jundfion  of  thefe  branches  the  nervous  ganglia  are  form- 
ed ; i.  e.  hard  nervous  tumours,  for  the  molt  part  re- 
plenifhed  with  blood-veflcls,  and  included  in  a firm 
membrane.  Thefe  Dr  Monro  confiders  as  fources  of 
nervous  matter  and  energy ; for  they  are  full  of  ner- 
vous fibrillae,  intermixed  with  a yellowifli  or  reddifh 
brown  fubftance,  fomething  fimilar  to  the  cortical  fub- 
ftance  of  the  brain.  See  Obf.  on  the  Nervous  Syflem. 

Thus  far  we  are  taught  by  anatomy  concerning  the 
brain  and  nerves;  it  now  remains  only  that  we  explain 
the  phyfiological  ufes  of  thefe  parts.  Every  nerve, 
therefore,  that  is  irritated  by  any  caufe,  produces  a 
fharp  fenfe  of  pain.  But  we  muff  reckon  the  mind  to 
be  changed,  when  any  change  happens  to  the  body. 
It  is  the  medullary  part  of  the  nerve  which  feels  the 
pain.  If  the  nerve  was  endued  with  any  peculiar  fenfe, 
tfl^t  fenfe  perifhes  when  the  nerve  is  comprefled  or  dif- 
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feded : the  fenfes  of  the  whole  body  are  loft  by  a com- 
preftion  of  the  brain  ; and  of  thofe  parts  whofe  nerves 
originate  below  the  feat  of  prejlure/if  you  comprefs  the 
fpinal  marrow.  If  certain  parts  of  the  brain  are  com^ 
prefled  from  which  particular  nerves  larife,  then  thofe 
fenfes  only  are  loft  which  depend  on  the  nerves,  as  the 
fight  or  hearing.  Thofe  parts  of  the  body  which  re- 
ceive many  nerves,  as  the  eyes  and  penis,  have  the 
rnoft  acute  fenfation  ; thofe  have  Icfs  fenfibility  which 
receive  few  nerves,  as  the  vifeera ; and  thofe  which 
have  feweft  nerves,  as  the  dura  mater,  tendons,  liga- 
ments, fecundines,  bones,  and  cartilages,  have  little  or 
no  fenfation  in  the  found  ftatc. 

It  is  therefore  evident,  that  all  fenfation  arifes  from 
the  imprcflion  of  an  a6liye  fubftance  on  fome  nerve  of 
the  human  body ; and  that  the  fame  is  then  reprefent- 
ed  to  the  mind  by  means  of  that  nerve’s  connediort 
with  the  brain.  But  this  feems  tp  be  falfe,  that  the 
mind  perceives  immediately  by  means  of  the  fenforia 
and  branches  of  the  nerves.  For  this  opinion  is  refu- 
ted, by  the  pains  felt  after  amputation,  the  ceflation  pf 
all  pain  when  the  nerve  is  comprefled,  and  the  deftruc^ 
tion  of  the  fenfes  by  difeafes  of  the  brain.  And  that 
the  elFcft  of  the  fenfes  is  preferved  in  the  brain,  is  evi- 
dent from  the  lofs  of  memory  w^hich  follows  when  the 
brain  is  injured  or  comprefled;  alfo  from  the  delirium 
which  happens  in  fome  difeafes,  and  the  ftuppr  and 
fleepinefs  which  happen  in  others. 

Another  office  of  the  nerves  is  to  excite  motions, 
even  the  mpft  violent  ones  in  the  mufcles.  When  a 
nerve  is  irritated,  thp  mufcle  to  which  it  gpes  is  im-r 
mediately  convulfed  ^ or  if  it  fends  branches  to  feverai 
mufcles,  they  are  ah  convulfed  at  the  fame  tirne.  This 
happens  during  the  life  pf  the  animal,  and  a little  after 
its  death,  while  all  the  parts  are  moift.  By  a great  ir- 
ritation other  mufcles  are  thrown  into  convulfions,  and 
afterwards  the  whole  body.  Nor  is  it  neceflary  that 

|he  nerve  Ihould  be  whole  for  evpn  when  it  is  cu^, 
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irritation  of  it  will  excite  fimilar  motions  in  the  muf- 
des.  On  the  other  hand,  when  a nerve  is  compreffed 
or  tied,  a palfy  follows  ; for  the  mufcles  wdiich  have 
their  nerves  from  that  one  lie  unmoved,  when  they  are 
commanded  by  the  will  to  a£t»  They  alfo  recover  their 
motion  when  the  comprefiion  is  removed,  provided  the 
nerve  has  received  no  hurt. 

But  the  medulla  of  the  brain  being  vellicated  or  ir- 
ritated deeply  in  its  crura,  dreadful  jconvulfions  enfue 
throughout  the  whole  ; and  this  without  any  excep- 
tion, whatever  be  the  part  of  the  brain  fo  affeded  ; nor 
is  there  any  difference  in  the  brain,  cerebellum,  or 
corpus  calloruin.  The  fame  confcquences  alfo  loilow, 
if  the  fpinal  medulla  be  irritated.  Bur  if  the  encepha- 
lon itfelf  be  compreffed  in  any  part  whatever,  there 
follows  thence  a lofs  of  fenfe  and  motion  in  fome  part 
of  the  body,  which  mufl  be  the  part  whofe  nerves  are 
detached  from  the  affeded  or  comprelfed  quarter  of 
the  brain.  This  is  clearly  evidenced  from  experiments 
which  have  been  made  on  particular  parts  of  the  brain 
jdifordered  : as  from  thofe,  for  inftance,  in  which  the 
origin  of  the  nerves  is  compreHfed,  the  voice  is  loft ; 
or  the  motion  of  one  arm  or  leg,  or  one  fide  of  the 
pharynx,  is  abolifhed.  But  in  the  injuries  of  the  fpinal 
medulla,  it  is  {till  more  evident,  that  thofe  parts  which 
receive  their  nerves  arifing  from  the  place  injured  in 
the  medulla,  are  either  convulfed,  if  that  be  irritated, 
or  rendered  paralytic,  if  it  be  compreffed,  But  when 
anymore  confiderable  or  large  portion  of  the  brain  fuf- 
fers  a comprelfure,  either  from  blood,  water,  feirrhus, 
an  impaded  bone,  or  other  mechanical  caufes,  the 
greateft  part,  and  then  the  whole,  of  the  body  lofes  its 
power  of  motion  j of  thofe  organs  which  obey  the  w ill 
when  the  malady  is  in  a leffer  degree,  and  of  them  all 
when  it  is  greater  ; all  which  diforders  ceafe  upon  re- 
moving the  comprefTing  caufe.  Laftly,  if  the  fpinal 
niedulla,  entering  the  neck.,  be  injured,  death  imme- 
diately follows,  probably  from  the  intimate  connedion 

between 
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between  the  nerves  of  this  place  and  thofe  that  fupply 
the  vital  parts. 

Thefe  things  being  confidered,  there  feems  to  be  no 
doubt,  but  the  caufe  of  all  motion  in  the  human  body 
arifes  from  the  brain  with  its  annexed  cerebellum  and 
fpinal  marrow ; and  that  it  thence  proceeds  through 
the  nerves  to  ail  the  mufcular  parts  of  the  body.  The 
caufe,  therefore,  of  this  motion  cannot  refide  in  the 
parts  themfelves,  becaufe  otherwife  the  moving  caufe 
would  continue  to  a£l  after  being  feparated  from  the 
brain ; nor  would  it  be  increafed  by  irritating  the  brain, 
or  weakened  by  a comprellure  of  it. 

Whether  or  not  is  there  in  the  brain  any  principal 
part,  in  which  refides  the  origin  of  all  motion,  the  end 
of  all  the  fenfations,  and  where  the  foul  has  its  feat  ? 
Whether  is  this  proved  by  the  frequent  obfervation, 
that  the  fenfes  are*  fometimes  entire,  and  that  motion 
likewife  remains,  though  the  brain  is  grievoufly  hurt? 
Is  it  in  the  corpus  callofum  ? Or  is  this  fhown  by  the 
greater  fatality  of  wounds  or  difeafes  in  the  corpus  cal- 
lofum ? Is  this  body  fufficiently  connected  with  the 
nerves?  Are  there  any  experiments  which  deduce  from 
thence  the  fifth,  feventh,  and  other  nerves  ? Doth  not 
the  fame  or  even  greater  mortality  of  wounds  in  the 
medulla  fpinalis  prove  the  fame  thing  ? Yet  this  is  not 
the  feat  of  the  foul,  feeing,  though  it  is  compreffed  or 
even  deft royed,  the  perfon  will  furvive  a long  time  with 
the  perfed  ufe  of  all  his  fenfes.  Nay,  this  opinion  is 
oppofed  by  very  many  fads : birds  have  no  corpus  cal- 
lofum; and  wounds  in  that  body  are  not  in  the  leaft 
more  mortal  than  thofe  in  other  parts  of  the  brain,  as 
appears  from  undoubted  experiments. 

But  thp  power  of  the  cerebellum  is  not  greater  in 
exciting  the  vital  motions,  nor  are  the  vital  and  animal 
fundions  diftind  ; nor  does  the  cerebclium  produce 
the  nerves  of  the  heart  and  of  other  vital  organs,  and 
the  brain  thofe  which  go  to  the  organs  of  fenfe  and  vo- 
luntary motion.  From  the  cerebellum  the  fifth  nerve 
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is  mod  evidently  produced ; but  that  goes  to  the  tongue, 
pterygoide,  buccinator,  temporal,  and  frontal  mufcles, 
the  lap  of  the  ear,  the  eye,  the  noftrils;  all  which  arc 
parts  either  moved  by  the  will,  or  defined  for  fenfe. 
Again,  the  fame  nerve,  like  the  eighth,  fends  vital 
branches  to  the  heart  and  lungs,  animal  and  voluntary 
ones  to  the  larynx,  and  fenfitive  ones  to  the  ftomach* 
Again,  it  is  not  even  true,  that  diforders  of  the  cere-i 
bcllum  bring  on  fo  certain  and  fpeedy  death.  For  cer^ 
tain  experiments,  even  of  our  own  making,  Ihow  that 
it  has  borne  wounds  and  feirrhi,  without  taking  away 
life  ; nor  is  it  much  different  from  the  brain,  only  that ' 
it  is  fofter  and  more  tender;  and  laftly,  we  have  known, 
and  that  not  very  rarely,  wounds  of  the  cerebellum  cu- 
red. The  power,  however,  of  this  part,  in  exciting 
convulfions,  is  fomewhat  greater. 

Concerning  the  feat  of  the  foul,  we  mull  inquire  ex- 
perimentally. In  the  firft  place,  it  muft  be  in  the  head, 
and  not  in  the  fpinal  marrow.  For  though  this  is  ob- 
ffruded,  the  conftancy  of  the  mind  remains  the  fame. 
Again,  it  appears,  from  the  experiment  of  convulfions 
arifing,  when  the  inmoft  parts  of  the  brain  are  irrita- 
ted, that  it  lies  not  in  the  cortex,  but  in  the  medulla ; 
and,  by  a probable  conjecture,  in  the  crura  of  the  me- 
dulla, the  corpora  flriata,  thalami,  pons,  medulla  oblon- 
gata, and  cerebellum.  And  again,  by  another  not  ab- 
furd  conjecture,  where  the  origin  of  every  nerve  lies,  as 
the  firft  origins  of  all  the  nerves  taken  together  make 
up  the  fenforium  commune.  Are  the  fenfations  of  the 
mind  reprefented  there,  or  do  the  voluntary  and  necef- 
fary  motions  arife  in  that  place?  This  feems  very  pro- 
bable. For  it  does  not  feem  poflible,  that  the  origin 
of  motion  can  lie  below  that  of  the  nerve;  for  although 
it  fhould  be  affumed  gratis,  that  fome  part  of  the  nerve 
is  immoveable,  or  inlenfible,  yet  that  is  altogether  ft- 
milar  to  the  remainder  of  the  nerve.  Nor  can  the  o- 
rigin  of  motion  depend  upon  the  arteries,  which  have 
peuher  the  faculty  of  fenfation  nor  that  of  voluntary 
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motion.  It  therefore  follows,  that  the  feat  of  the  mind 
mult  be  where  the  nerve  firft  begins  its  formation  or 
origin. 

We  come  now  to  explain  the  manner  in  which  the 
nerves  become  the  organs  of  fenfe  or  motion  j which, 
as  it  lies  hid  in  the  ultimate  elementary  fabric  of  the 
medullary  fibres,  feems  to  be  placed  above  the  reach 
both  of  fenfe  and  rcafon ; but  we  fhall,  notwithftand- 
ing,  endeavour  to  make  this  as  plain  as  jexperiments 
will  enable  us.  And  firft,  it  is  demonftrated,  that  the 
fenfation  does  not  come  through  the  membranes  from 
the  fentient  organ  to  the  brain,  nor  that  motion  is  fent 
through  the  coverings  from  the  brain  into  the  mufcle. 
For  the  brain  itfelf  lies  deeper  than  thefe  membranes, 
and  receives  the  impreffions  of  fenfe,  and  when  hurt 
throws  the  mufcles  into  convulfions.  Moreover,  it  is 
certain,  that  the  nerves  arife  from  the  medulla  of  the 
brain  ; the  truth  of  which  is  manifeft  to  the  eye  in  all 
the  nerves  of  the  brain,  more  efpecially  in  the  olfado- 
ry,  optic,  fourth  and  feventh  pair  of  nerves,  which  con- 
tinue  their  medullary  fabric  a long  way  before  they  put 
on  the  covering  of  the  pia  mater. 

We  mufl  therefore  next  inquire  into  this  medulla, 
what  it  is.  It  is  a very  foft  fubftance ; but  its  compofi- 
tion  is  fibrous,  as  appears  from  innumerable  argu- 
ments ; more  efpecially  to  the  eye  in  the  corpus  callo- 
fum,  in  the  ftriatum,  and  thalami  of  the  optic  nerves ; 
but  fiill  more  evidently  in  the  brains  of  fifh,  and  efpe- 
cially in  their  thalami  optici ; but  in  no  part  of  the  hu- 
man brain  does  the  fibrous  nature  of  the  medulla  more 
evidently  appear  than  in  the  fornix,  efpecially  when 
immerfed  in  fome  of  the  acids.  Again,  that  the  fibres 
of  the  brain  arc  continuous  with  thofe  of  the  nerves, 
fo  as  to  form  one  extended  and  open  continuation,  ap- 
pears by  obfervation  very  evidently  in  the  feventh, 
fourth,  and  fifth  pair  of  nerves.  There  is  a great  deal 
of  oil  in  the  medulla,  upwards  of  a tenth  part  of  its 
whole  weight. 
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But  here  a controverfy  begins  concerning  the  nature 
of  this  fibril,  which  with  others  of  the  like  kind  com- 
pofes  the  fubflance  of  the  medulla  and  of  the  nerves. 
That  this  is  a mere  folid  thread,  and  only  watered  by 
a vapour  exhaling  into  the  cellular  fabric  which  fur- 
rounds  the  nervous  fibres,  has  been  afferted  by  many 
of  the  moderns ; but  that,  when  it  is  ftruck  by  a fenfi- 
ble  body,  a vibration  is  excited,  which  is  then  convey- 
ed to  the  brain. 

But  the  phaenomena  of  wounded  nerves  will  not  al- 
low us  to  imagine  the  nervous  fibres  to  be  folid.  For 
if  an  irritated  nerve  is  fliaken  (and  that  happens  after 
the  manner  of  an  elaflic  cord,  which  trembles  when  k 
is  taken  hold  of),  the  nerve  ought  to  be  made  of  hard 
fibres,  and  tied  by  their  extremities  to  hard  ^bodies : 
they  ought  alfo  to  be  tenfe  ; for  neither  foft  cords,  nor 
fuch  as  are  not  tenfe,  or  fuch  as  are  not  well  faftened, 
are  ever  obferved  to  tremuiate.  But  all  the  nerves  at 
their  origin  are  medullary  and  very  foft,  and  exceed- 
ingly far  from  any  kind  of  tcnfion:  where  they  pafs 
through  channels,  where  they  are  well  guarded,  they 
retain  the  fame  foft  texture,  and  are  not  covered  with 
membranes,  as  in  the  intercoftal  nerves  and  the  fecond 
nerves  of  the  fifth  pair  : fome  alfo  are  foft  throughout 
their  whole  length,  whatever  fize  they  may  be  of;  for 
example,  the  foft  olfaflory  and  acouftic  nerves,  from 
which  we  would  moft  readily  cxpe£t  a tremor,  as  in 
the  cafe  of  found.  Again,  though  the  nerves 'are  hard, 
they  are  foftened  in  the  vifeera,  mufcles,  and  ferdb- 
ria,  before  they  exert  their  operations.  Therefore, 
the  nervous  fibres  cannot  poflibly  tremuiate  in  an  ela- 
ftic  manner,  neither  at  their  origin,  nor  where  they 
are  tenfe.  But  the  fame,  even  in  the  proper  and  moft: 
favourable  cafes,  cannot  tremuiate ; becaufe,  through 
their  whole  length,  they  are  firmly  tied  to  the  folid 
parts  by  means  of  the  cellular  fabric ; for  example, 
the  nerves  of  the  heart  are  tied  to  the  great  arteries, 
and  to  the  pericardium.  Finally,  that  the  nerves  arc 
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deflituteof  all  clafliicity,  is  demonftrated  by  experiments, 
in  which  the  nerves  cut  in  two  neither  fliorten  nor 
draw  back  their  divided  ends  to  the  folid  parrs ; but 
are  rather  more  elongated  by  their  laxity,  and  expel 
their  contained  medulla  in  form  of  a protuberance. 
Again,  the  extreme  foftnefs  of  the  medulla  in  the 
brain,  with  all  the  pbsenomena  of  pain  and  convul- 
fion,  leave  no  room  to  fufped  any  fort  of  tenfion  con- 
cerned in  the  cfFe6;s  or  operations  produced  by  the 
nerves. 

Add  to  this,  that  the  force  of  an  irritated  nerve  is 
never  propagated  upward,  fo  as  to  convulfe  the  mufcles 
that  are  feated  above  the  place  of  irritation.  This  is  a 
confequence  altogether  difagrceing  with  elaftacity  ; for 
an  elaitic  cord  propagates  its  tremors  every  way,  front 
the  point  of  percuffion  to  both  extremities.  But  if 
neither  phaenomena  of  fenfe  nor  motion  can  be  ex- 
plained from  the  nature  of  elafticity,  the  only  proba- 
ble fuppofition  that  remains  is,  that  there  is  a liquof 
fent  through  the  brain,  which,  defcending  from  thence 
through  the  nerves,  flow's  out  to  all  the  extreme  parts 
of  the  body  ; the  motion  of  which  liquor,  quickened 
by  irritation,  operates  only  according  to  the  direflion 
in  which  it  flows  through  the  nerve  ; fo  that  convul- 
fions  cannot  thereby  afeend  upwards,  becaufe  of  the  re- 
fidance  made  by  the  frefh  afflux  of  the  fluid  from  the* 
brain.  But  the  fame  liquid  being  put  in  motion  in  an 
organ  of  fenfe,  can  carry  that  fenfation  upwards  to  the' 
brain  ; feeing  it  is  refifted  by  no  fenfitive  torrent  co- 
ming from  the  brain  in  a contrary  dife^tion. 

It  is  therefore  probable,  that  the  nervous  fibres,  and 
the  medullary  ones  of  the  brain,  which  have  the  fame 
nature,  are  hollow.  Nor  is  the  objection  which  arifes 
from  the  fmallnefs  of  thefe  tubes,  not  vifible  by  any 
microfeope,  of  any  force  againfl;  the  propofed  argu- 
' ments ; to  which  add  the  abfence  of  a fwelling  in  a tied 
nerve,  which,  in  reality,  is  not  fufficiently  true;  with' 
other  arguments  of  the  like  kind,  which  indeed  fliow 
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the  weaknefs  of  the  fenfes,  but  have  not  any  validity 
again  ft  the  real  exiftence  of  a juice  or  fpirit  in  the 
nerves.  If  they  are  tubes,  it  is  very  probable  that  they 
have  their  humours  from  the  arteries  of  the  brain. 

But  concerning  the  nature  of  this  nervous  liquid, 
there  are  many  doubts.  Many  of  the  moderns  will 
have  it  to  be  extremely  claftic,  of  an  etherial  or  of  an 
eledrical  matter;  but  the  more  reafonable  part  make 
it  to  be  incompreftible  and  watery,  but  of  a lymphatic 
or  albuminous  nature.  Indeed  it  is  not  to  be  denied, 
that  we  have  many  arguments  againft  admitting  either 
of  thefc  opinions.  An  eledrical  matter  is,  indeed, 
very  powerful,  and  fit  for  motion;  but  then  it  is  not 
confineable  within  the  nerves,  finceit  penetrates  through- 
out the  whole  animal  to  which  it  is  communicated,  ex- 
erting its  force  upon  the  flefh  and  fat,  as  well  as  upon 
the  nerves.  But,  in  a living  animal,  the  nerves  only, 
or  fuch  parts  as  have  nerves  running  through  them, 
are  affeded  by  irritation ; and  therefore,  this  liquid 
muft  be  of  a nature  that  will  make  it  flow  through, 
and  be  contained  within  the  fmall  pipes  of  the  nerves. 
And  a ligature  on  the  nerve  takes  aw^ay  fenfe  and  mo- 
rion, but  cannot  ftop  the  motion  of  a torrent  of  elec- 
trical matter. 

A watery  and  albuminous  nature  is  common  to  mofi: 
of  the  juices  in  the  human  body,  and  may  be  therefore 
readily  granted  to  the  juice  of  the  nerves;  like  the 
water  which  exhales  into  the  ventricles  of  the  brain 
from  the  fame  vefiels  ; alfo,  from  the  example  of  a ge- 
latinous or  lymphatic  juice,  which  flows  out  in  cutting 
through  the  brain  in  fifh,  and  the  nerves  of  larger  ani- 
; mals ; to  which  add  the  tumour  which  arifes  in  tied 
nerves.  But  are  thefe  properties  fuflicient  to  explain 
the  wonderful  force  of  convuifed  nerves,  obfervable  in 
the  difledions  of  living  animals,  and  even  in  the  leflfcr 
infeds,  with  the  great  ftrength  of  mad  and  hyfterical 
people?  Is  not  this  difficulty  fomewhat  leflened  from 
the  hydroftatical  experiments  of  attradion  in  fmall 
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tubes ; which  although  it  may  explain  the  ftrength 
and  motion,  is  neverthelefs  inconfiilent  with  the  ce- 
lerity ? 

The  nervous  liquor  then,  which  is  the  inflrumentof 
fenfe  and  motion,  mufl  be  exceedingly  moveable,  fo 
as  to  carry  the  impreffions  of  fenfe,  or  commands  of 
the  will,  to  the  places  of  their  deftination,  without  any 
remarkable  delay  : nor  can  it  receive  its  motions  only 
from  the  heart.  Moreover,  it  is  very  thin  and  invift- 
ble,  and  dellitute  of  all  tafte  and  fmell  5 yet  reparable 
from  the  aliments.  It  is  carefully  to  be  diftinguifhed 
from  that  vifible,  vifcid  liquor,  exhaling  from  the  vef- 
fels  in  the  intervals  between  the  nervous  cords. 

That  this  liquor  moves  through  tubes  rather  than 
through  a fpongy  folid,  we  arc  perfuaded  from  its  ce- 
lerity, and  the  analogy  of  the  whole  body  ; of  which 
all  the  liquids,  the  fat  excepted,  run  through  their  pro- 
per veffeis. 

Therefore,  upon  the  whole,  it  feems  to  be  certain, 
that  from  the  veifels  of  the  cortex  a liquor  is  feparated 
into  the  hollow  tubes  of  the  medulla,  which  are  conti* 
nued  with  the  fmall  tubes  of  the  nerves,  even  to  their 
foft  pulpy  extremities,  fo  as  to  be  the  caufe  both  of 
fenfe  and  motion.  But  there  will  be  a twofold  motion 
in  that  humour  ; the  one  flow  and  conftant,  from  the 
heart ; the  other  not  continual,  but  exceedingly  fwift, 
which  is  excited  either  by  fenfe  or  any  other  caufe  of 
motion  arifing  in  the  brain. 

The  fame  nerves  mofl  evidently  prefidc  over  both 
fenfe  and  motion  ; as  we  cannot  admit  a diftindion  be- 
tween the  two  fyftems  of  motory  and  fenfitive  lierves- 
If  fenfe  fometimes  remain  after  motion  is  deftroyed, 
this  feems  to  be  becaufe  muchj  more  ftrength  is  requi- 
red for  the  latter.  Dying  people  hear  and  fee,  when 
they  arc  incapable  of  motion. 

If  it  be  afked.  What  becomes  of  this  nervous  juice, 
which  cannot  but  be  feparated  and  diftributed  in  great 
abundance,  from  fo  large  a quantity  of  blood  palling 
the  brain  very  fwiftly,  in  comparifon  of  the  flower  mo- 
2 ving 
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Ving  blood,  froni  whence  the  milk  is  feparated  in  the 
breaft,  and  the  urine  in  the  lefler  renal  artery,  or  by  a 
comparifon  With  the  rtlefentefic  artery  ? it  may  be  an- 
fwered.  It  exhales  probably  through  the  cutaneous, 
nerves;. the  laflitude,  both  with  refpedt  to  fen fe  and 
motion,  which  may  be  overcome  by  fpiritiiods  medi^ 
dries,  (hows  that  this  liquid  may  be  both  loft  and  re- 
paired.. Many  have  judged,  that  it  alfo  exhales  into 
the  various  cavities  of  the  body;  as  that  of  the  ftomach 
and  iriteftineSo  We  may  exped  fome  part  of  it  to  be 
reforbed,  that  the  nobleft  humour  of  the  body  may  not 
be  too  quickly  diffipated.  That  it  nouriftles  the  body, 
is  incredible : It  is  too  nioveable  to  exped  adhefioii 
from  it : that  is  the  office  of  a flow  and  vifeid  humour. 

But  then,  what  is  the  defign  of  fo  many  protube- 
rances in  the  brain  ? what  are  the  particular  ufes  of 
the  ventricles;  nates,  and  teftes ; with  the  diftindiori 
of  the  brain  from  the  cerebellum  ; and  the  communi- 
cation betwixt  one  fide  of  the  brain,  cerebellum,  and 
fpinal  medulla,  with  their  pppofite  fidcs,  by  fo  many 
tranfvcrfe  bundles  of  fibres  ? Future  experience  alone 
can  determine  tfiefe  cifcumftances,  when  the  brains  of 
feveral  animals  fhall  have  been  compared  with  their 
fundions. 

The  ventricles  feem  to  be  made  of  necelfary  confe- 
quence,  and  towards  the  greater  ufe  and  diftin^tion  of 
the  parts.  And  that  the  corpora  ftriata  or  thalami  might 
keep  their  medullary  parts  from  cohering  one  to  ano- 
ther, it  was  neceflary  fbr  a vapour  to  be  poured  be- 
twixt them ; and  the  fame  is  true  with  regard  to  the 
brain  and  cerebellum,  Befides  the  conjectures  propo- 
fed  by  authors.  Dr  Monro  adds,  That  the  ventricles 
ferve  to  incrcafe  the  furfaCe  of  the  pia  mater ; andj 
that  whatever  pUrpofes  are  ferved  by  that  membrane 
and  its  vefTcIs  on  the  fiirface  of  the  brain,  we  muft 
fuppofe  the  fame  performed  by  it  within  the  ventricles* 
Perhaps,  likewife,  the  ncceffity  of  adminiftring  a degree 
bf  warmth  to  the  clofc  medulla  of  the  brain  may  be 
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one  reafon  for  thefc  cavities,  by  which  the  arteries  en- 
ter, and  are  diftributed  in  great  numbers.  Perhaps 
alfa  it  was  proper,  that,  in  the  intnofl:  part  of  the  brain, 
fmall  veflcls  only,  without  any  large  ones,  fhould  enter. 
We  may  alfo  fufpe^t,  that  the  foftnefs  of  the  fibres  of 
the  brain  requires  fhortnefs  in  order  to  fuftain  their 
own  weight. 

The  ufes  of  rriofl:  of  the  protuberances  we  are  not 
acquainted  with,  but  have  them  yet  to  learn  from  dif- 
cafes,  and  from  anatomical  experiments  made  on  ani- 
mals having  a brain  like  that  of  mankind.  But,  in 
thefe  refpeds,  we  have  little  hopes  of  fuccefs  in  parts 
that  are  fo  fmall,  fo  deeply,  and  fa  difficultly  fituated, 
aud  hardly  ever  to  be  approached  but  by  a wound  foon 
fatal.  Whether  thefe  parts  are  fo  many  diftind  pro- 
vinces in  which  our  ideas  are  ftored  up,  and  whether 
this  be  confirmed  by  the  protuberant  thalami  of  the 
optic  nerve,  are  indeed  queflions.  But  then  moft  of 
ihefe  protuberances  fend  out  no  nerves  at  all. 

As  to  the  internal  communication  of  one  part  with 
the  other  by  ft  rise  or  duds ; that  feems  to  conduce  to 
the  advantage  of  motion,  and  probably  of  fenfe  likewife. 
Some  of  thefe  communications  join  the  brain  with  thcce-^ 
rebellum ; others  join  the  fpinal  medulla  with  the  nerves 
of  the  brain  itfelf,  as  in  the  acceflbry  nerve ; and  moil 
ol  them  join  the  right  and  left  p^rts  together,  as  in 
the  anterior  commiflure,  and  in  the  two  pofterior,  in 
that  of  the  corpus  callofum,  in  the  ftrias  betwixt  a pro- 
cefs  of  the  cerebellum  and  teftes ; to  which  add  the 
medullary  crofs-bars  in  the  medulla  oblongata  and  fpi- 
nalis.  For  from  this  ftrudure,  it  feems  manifeftly  to 
follow,  as  well  as  from  numberlefs  experiments  and 
obfervations,  that  when  the  right  fide  of  the  brain  is 
injured,  all  the  nerves  which,  on  the  contrary,  belong 
to  the  left  fide  of  the  body,  become  difeafed  or  paraly- 
tic, and  the  reverfe.  Moreover,  by  this  contrivance, 
nature  feems  to  have  provided,  that,  in  whatever  part 
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of  the  brain  any  injury  may  happen;  the  lierve  that 
arifcs  from  thence  iSj  by  this  means,  not  always  depri- 
ved of  its  ufe.'  For  if  the  faid  nerve  receives  its  fibres 
by  communicating  buixdles,  as  well  from  the  oppofite- 
as  from  its  own  hemifphere  of  the  brain;  its  office  may 
in  fome  raeafure  be  continued  entire  by  the  fibres  which 
it  receives  front  the  Oppofite  fide,  even  after  thofe  of 
its  own  fide  are  deftroyed;  Accordingly^  we  have 
numbcrlefs  inftances  of  wounds,  and  with  a cohfider- 
able  lofs  of  fubflanee  from  the  brain;  which  yet  have 
not  been  followed  with  injury  to  any  nerve,  or  to  any 
of  the  mental  faculties.  Many  other  lefs  inequalities; 
ftripes,  protuberances,  and  nerve  like  impreffions,  ap- 
pear in  the  brain  from  mechanical  neceffity,  with  the 
pulfation  of  the  vclTels,  and  the  preffure  of  figure  of  the. 
continuous  incumbent  parts. 

Sect.  11.  The  E y 

§ I.  The  Eye  in  general 

Situation  and  coinpofition.  The  eyes  are  Cdmihohly 
two  in  number;  fituated  at  the  lower  part  of  the  fore- 
head, one  at  each  fide  of  the  root  of  the  nofe ; and 
they  arc  made  up  of  hard  and  foft  parts.  The  hard 
parts  are  the  bones  of  the  cranium  and  face ; which 
form  two  pyramidal  or  conical  cavities,  like  funnels,  to 
which  we  give  the  name  of  orbits.  The  foft  parts  are 
of  feveral  kinds. 

The  principal  and  moft  effential  foft  part  in  each  or- 
gan is  the  globe  or  ball  of  the  eye ; the  others  are  part- 
ly external  and  partly  internal.  The  external  parts  are 
the  fupercilia  or  eye-brows,  the  palpebrse  or  eye-lids^^ 
the  caruneula  lachrymalis,  and  the  punda  lachrymalia ; 
and  the  internal  parts  are  the  mufcles,  fat,  lachrymal 
gland,  nerves,  and  blood-veflels. 

The  orbits.  Seven  bones  are  concerned  in  the  com- 
F 2 pofition 
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pofition  of  each  orbit,  viz.  the  os  frontis,  os  fphenoi- 
dale,  os  ethmoides,  os  maxillare,  os  malse,  os  unguis, 
and  os  palati.  In  each  orbit  we  are  to  confider  the 
edge,  fides,  and  bottom.  The  edge  is  formed  by  the 
os  frontis,  os  maxillare,  and  os  malae;  the  bottom  by 
the  os  fphenoides  and  os  palati ; and  all  thefe  bones,  ex- 
cept the  os  palati,  contribute  to  form  the  tides.  The 
bottom  is  perforated  by  the  foramen  opticum  of  the  os 
fphenoides  ; and  the  external  fide  near  this  foramen 
by  two  orbitary  fiffures,  one  fuperior,  called  fphenoi^ 
dalis^  the  other  inferior,  c^Wcd/pheno-fnaxillaris^  as  has 
been  already  faid  in  the  defeription  of  the  ikeleton. 

All  the  cavity  of  the  orbit  is  lined  by  a membrane, 
which  is  an  elongation  or  produftion  of  the  dura  ma- 
ter ; and  it  comes  partly  through  the  foramen  opticum 
of  the  os  fphenoides,  and  partly  through  the  fphenoi- 
dal  or  fuperior  orbitary  fiffure.  This  membrane,  which 
may  be  looked  upon  as  the  periofteum  of  the  orbit, 
communicates  with  the  periofteum  of  the  bafis  cranii, 
by  the  inferior  orbitary  fiflure,  and  with  the  perio- 
fteum of  the  face  at  the  edge  of  the  orbit.  At  the  up- 
per part  of  the  edge  of  the  orbits,  the  two  perioftea  form 
a kind  of  broad  ligament,  and  a narrow  one  at  the 
lower  part  of  this  edge,  which  may  be  called  ligaments 
ej  the  palpebra* 

The  particular  fituation  of  the  orbits  reprefents  near, 
ly  two  funnels,  placed  laterally  at  a fmall  diftance  from 
each  other,  in  fuch  a manner  as  that  their  apices  are  al- 
moft  joined,  their  ncareft  fides  almofl:  parallel,  and  the 
other  fides  turned  obliquely  backward ; and  for  this 
reafon  the  middle  of  the  great  circumference  or  edge  of 
each  orbit,  is  at  a much  greater  diftance  from  the  fep- 
tum  narium,  than  the  bottom  or  apex ; and  the  edge 
or  great  circumference  is  very  oblique,  the  temporal  or 
external  angle  of  the  orbit  lying  more  backward  than 
the  nafal  or  interna!  angle. 
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§ 2.  The  Globe  or  Bali  of  the  Eye» 


Compofition*  The  globe  of  the  eye  being  the  moft 
cfl'ential  of  all  the  foft  parts  belonging  to  the  organ  of 
fight,  and  being  likewife  a part  which  we  are  obliged 
to  mention  as  often  as  we  fpeak  of  the  other  foft  parts, 
muft  be  firfl  defcribed.  It  is  made  up  of  feveral  proper 
parts;  fome  of  which  being  more  or  lefs  folid,  reprefent 
a kind  of  fhell  formed  by  the  union  of  feveral  membra- 
nous ftrata  called  the  coats  of  the  globe  of  the  eye;  and 
the  other  parts  being  more  or  lefs  fluid,  and  contain- 
ed in  particular  membranous  capfulas,  or  in  the  inter- 
ftices  between  the  coats,  are  termed  the  humours  of  the 
globe  of  the  eye*,  Thefe  capfules  arc  likewife  termed 
coats. 

The  coats  of  the  globe  of  the  eye  are  of  three  kinds# 
Some  form' chiefly  the  fliell  of  the  globe;  fome  are  ad- 
ditional, being  fixed  only  to  a part  of  the  globe;  and 
fome  are  capfular,  which  contain  the  humours.  The 
coats  which  form  the  globe  of  the  eye  are.  The  fclero- 
tic,  to  which  the  convexity  of  the  globe  is  owing ; the 
cornea,  which  forms  the  anterior  part  of  the  globe ; 
the  iris,  choroides,  and  retina.  The  additional  coats 
are  two  ; one  called  tendinofa  or  atbuginea^  which  forms 
the  white  of  the  eye  ; and  the  other,  conjun^liva*  The 
capfular  tunicae  are  likewife  two,  the  vitrea  and  cry- 
ilallina. 

The  globe  of  the  eye  thus  formed,  receives  from 
behind  a pretty  large  pedicle,  which  is  the  continua- 
tion of  the  optic  nerve.  It  is  fituated  about  the  mid- 
dle of  the  orbit  in  the  manner  which  we  fliall  after- 
wards fee ; and  it  is  tied  to  it  by  the  optic  nerve,  by 
fix  mufcles,  by  the  tunica  conjunctiva,  and  by  the 
palpebrae.  The  back- part  of  the  globe,  the  optic 
nerve,  and  mufcles,  are  furrounded  by  a foft  fatty 
fubftance,  which  fills  the  reft  of  the  bottom  of  the  orbit, 
humours  are  three  in  number ; the  aqueous,  vi- 
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treous,  and  cryftalline.  The  firfl  may  properly  enough 
be  called  an  hummr^  and  is  contained  in  a fpace  form- 
ed in  the  interftices  of  the  anterior  portion  of  the  coats. 
The  fecond  or  vitreous  humour  is  contained  in  a parti- 
cular menibranovis  capfula,  and  fills  above  three-fourths 
of  the  fhell  or  cavity  of  the  globe  of  the  eye.  It  has 
been  named  vitreous^  from  its  fuppofed  refemblance  to 
melted  glals  ; but  it  is  really  more  like  the  white  of  a 
new-laid  egg. 

The  cryftalline  humour  is  fo  caljed  from  its  refem- 
blance to  cryftal,  and  is  often  named  fimply  x}^^cryjlaU 
line.  It  is  rather  a gummy  mafs  than  an  humour,  of  a 
lenticular  form,  more  convex  on  the  back  than  on  the 
fore  fide,  and  contained  in  a fine  membrane  called  mem* 
brana  or  capfula  cryflallina.  What  has  been  here  faid 
is  fufficicnt  to  give  a general  idea  of  the  three  humours 
of  the  globe  of  the  eye. 

§ 3 . The  Coats  of  the  Eye  in  particular. 

The  moll  external,  the  thickeft,  and  ftrongeft 
coats  of  the  eye,  are  the  fclerotica  and  cornea.  They 
jnveft  all  the  other  parts  of  which  the  globe  is  compo- 
fed.— The  fclerotic  is  of  a white  colour,  and  made  up 
of  many  fibres  clpfely  conneded ; and  is  of  a firm 
texture,  refembling  parchment.  About  the  middle 
of  its  pofterior  convex  portion,  where  it  fuftains  the 
optic  nerve,  it  is  in  a manner  perforated,  and  thicker 
than  any  where  elfe,  its  thicknefs  diminifhing  gradu- 
ally toward  the  oppofite  fide,  and  its  fubftance  is  pe- 
netrated obliquely  in  feveral  places  by  fmall  blood- 
veflels  and  nerves.  The  courfe  of  the  nervous  fila-p 
ments  thro^  thi^  goat  is  yery  fingular  s they  enter  the 
convex  fide  at  fome  dillancefrom  the  optiq  nerve  ; and 
running  from  thence  obliquely  through  its  fubfiance, 
they  pierce  the  concave  fide  fome  way  farther  forward. 

The  cornea  is  made  up  of  leveral  flrata  or  laminse 

glofcly  united  by  cellular  fubftpce^  and  of  a diffe- 
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rent  texture  from  the  former  ; befides,  it  receives  no 
blood- velTels  in  the  natural  ftate.  When  macerated  in 
cold  water,  it  fwells ; and  then  its  ftrata  may  be  fepa- 
rated  from  each  other.  If  it  be  macerated  till  it  begin 
to  become  putrid,  and  is  then  plunged  into  boiling 
water,  it  feparates  readily,  from  the  fclerotic  being 
joined  only  by  cellular  fubftance.  (See  Traite  complet 
d’ Anatomic.)  It  is  likewife  thicker  than  the  fclcrotic, 
efpecially  in  new-born  children,  where  its  pofterior 
furface  almoft  touches  the  iris. 

This  portion  is  fomething  more  convex  than  the  fcle- 
rotica,  fo  that  it  reprefents  the  fegment  of, a fmali 
fphere  added  to  the  fegment  of  a greater  ; but  this  dif- 
ference is  not  equally  great  in  all  perfons.  The  circum- 
ference of  the  convex  fide  is  not  circular  as  that  of  the 
concave  fide,  but  tranfverfely  oval:  for  the  fuperior 
and  inferior  portions  of  the  circumference  terminate 
obliquely ; but  this  obliquity  is  more  apparent  in  oxen 
and  (heep  than  in  man. 

The  cornea  is  perforated  by  a great  number  of  im- 
perceptible pores,  through  which  a very  fine  fluid  is 
continually  difeharged,  which  foon  afterwards  evapo- 
rates ; but  we  difeover  it  evidently  by  prefling  the  eye 
foon  after  death,  having  firfl  wiped  it  very  clean  ; for 
we  then  fee  a gradual  coHeOion  of  a very  lubtlc  li- 
quor, which  forms  itfelf  into  little  drops ; and  this  ex- 
periment may  be  feveral  times  repeated  on  the  fame 
fubjed.  It  is  this  dew  that  forms  a kind  of  pellicle  on 
the  eyes  of  dying  perfons,  which  fometimes  cracks  foon 
after,  as  is  obferved  in  the  Memoirs  of  tlie  Academy 
for  1721. 

Tunica  choroides.  The  next  coat  of  the  globe  of  the 
eye  is  the  choroides,  which  is  of  a blackifli  colour, 
more  or  lefs  inclined  to  red  ; and  adheres,  by  means  of 
a great  number  of  fmall  vcflfels,  to  the  fclerotica,  from 
the  infertion  of  the  optic  nerve  all  the  way  to  the  cor- 
nea, where  it  leaves  the  circumference  of  the  globe  ; 
^nd  turns  inward,  to  form  a number  of  little  pro- 
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ceffes  termed  ciliary.^  which  are  fituated  at  the  edge 
of  the  cryftallinc  lens. 

The  external  lamina  of  the  choroides  is  ftronger  than 
the  interi]|.l,  and  is  of  a brownilh  colour.  At  a very 
fmall  diftance  from  the  cornea  this  lamina  is  moll 
clofely  united  to  the  fclerotica,  by  means  of  a whitilh 
ring  called  ciliary  ligament,  or  ciliary  circle ; and  near 
the  edge  of  the  fclerotica  this  ring  is  ftronger  and  of 
a different  texture  from  what  it  is  any  where  elfe.  The 
choroides  adheres  fo  clofely  to  the  fclerotica,  that  if 
we  blow  through  a fmall  hole  made  therein  v/ithout 
touching  the  choroides,  the  air  will  penetrate  every 
yrhere  between  the  two  coats,  but  cannot  deftroy  this 
adhefion,  or  pafs  to  the  cornea.  On  the  inner  furface 
of  this  lamina  we  difeover  a great  number  of  flat  lines 
in  a vortical  difpofition,  which  are  the  vcffels  named 
by  Steno  vafa  vorticofa,  or  vortices  vafculofi  ; of  which 
hereafter. 

The  internal  lamina  of  the  choroides  is  thinner  and 
of  a darker  colour  than  the  external ; it  is  formed  of 
a black  varnifh,  which  is  thicker  before  than  behind, 
and  is  wanting  at  the  entrance  of  the  optic  nerve.  At 
the  fore*part  of  the  eye  it  lies  only  between  the  ciliary 
procefles,  leaving  them  white,  and  adheres  to  thevitrcou$ 
humour,  forming  there  a radiated  ring.  The  origin  of 
this  fubftance  has  not  as  yet  been  obferved  ; but,  after 
a nice  anatomical  injeftion,  Winflow  has  obferved  a 
great  number  of  vafcular  ftars  on  its  inner  furface.  In 
Ruyfeh’s  works,  it  is  termed  Memfiranci  Ruyfehiana. 

At  the  anterior  edge  of  the  choroides  we  find  the 
iris  compofed  of  two  laminse  \ the  pofterior  of  which,, 
being  of  the  colour  of  a grape,  was  called  uvea  by  the 
ancients. . In  the  middle  of  the  iris  there  is  a hole 
termed  pupil : this  in  a feetus  is  covered  with  a mem- 
brane  called  pupillaris,  w'hich  generally  difappears  about 
the  feyenth  month  ; or  between  the  feventh  and  ninth 
month,  according  to  Wriiberg.  Between  the  two 
kminas  of  the  iris  we  find  two  very  thin  planes  of  fibres^ 

which 
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which  have  been  fuppofed  to  beinufcular;  butvthis 
matter  is  not  yet  fully  afeertained.  The  fibres  of  one 
plane  is  orbiciilar,  and  lies  round  the  circumference 
of  the  pupil ; and  thofe  of  the  other  is  radiated,  one 
extremity  of  which  is  fixed  to  the  orbicular  plane,  the 
other  to  the  great  edge  of  the  iris.  The  iris  has  mo- 
tions of  fuch  a nature,  that  the  pupil  is  contra(S:ed 
at  the  approach  of  a ftrong  light,  aqd  is  dilated  upon 
-being  expofed  to  a weak  one.  The  different  colours 
which  appear  in  the  iris  feem  to  be  owing  to  an  inter- 
mixture of  veffels  and  nerves ; and  that  the  iris  poffef- 
fes  red  veffels  is  evident  from  injedfion  (contrary  to 
the  opinion  of  fome  pbyfiologifls),  and  from  obferva- 
tions  on  the  eye  during  life.  (See  Monro  on  the  Struc- 
ture and  Phyfiology  of  Fiflies.^ 

The  plicse  or  proceffus  ciliares  are  fmall  radiated  and 
prominent  duplicatures  of  the  anterior  edge  of  the  cho- 
roid coat ; and  their  circumference  anfwers  partly  to 
that  of  the; ciliary  circle.  They  are  oblong  thin  plates  ; 
their  external  extremities,  or  thofe  next  the  choroides, 
being  very  fine  and  pointed  ; the  internal  are  broad, 
prominent,  bifurcated,  and  alternately  long  and  fhort, 
making  flight  depreffions  on  the  fore  part  of  the  vi- 
treous humour.  In  the  duplicature  of  each  ciliary  fold 
we  find  a fine  reticular  texture  of  veffels ; and  fome 
pretend  to  have  feen  flefhy  fibres  in  the  fame  place, 
lying  in  fmall  grooves  of  the  membrana  vitrea,  as  wc 
(hall  fee  hereafter. 

The  fpace  between  the  cornea  and  iris  contains  the 
greatefl:  part  of  the  aqueous  humour,  and  communi- 
cates by  the  pupilla  with  a very  narrow  fpace  behind 
the  iris,  or  between  that  and  the  cryflalline.  Thefc 
two  fpaces  have  been  termed  the  two  chambers  of  the 
(iqueous  humour^  one  anterior,  the  other  pofterior,  as  we 
(hall  obferve  in  deferibing  this  humour  in  particular. 

Retina*  The  laft  coat  proper  to  the  eye  is  of  a very- 
different  texture  from  that  of  the  other  two  coats.  It  is 
white,  foft,  and  tender,  and,  in  a manner,  medullary, 
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or  like  a kind  of  pafte  fpread  upon  a fine  reticular 
web,  and  lining  the  bottom  of  the  eye,  being  a con- 
tinuation of  the  optic  nerve.  Some  authors,  as  Zinn, 
affirm,  that  it  terminates  at  the  ciliary  circle  ; others, 
as  Dr  Haller,  reprefent  the  whole  or  a part  of  it  as  ex- 
tended to  the  lens,  and  even  as  giving  a covering  to 
that  humour  ; but  Dr  Monro  obferves,  that  it  ends 
fome  way  behind  the  ciliary  circle.  (See  Obfervations 
on  the  nervous  fyftem.)  At  the  place  which  anfwers 
to  the  infertion  of  the  optic  nerve,  we  obferve  a fmall 
depreffion,  in  which  lies  a fort  of  medullary  button, 
terminating  in  a point ; and  from  this  depreffion 
blood-veffiels  go  out,  which  are  ramified  on  all  fides 
through  the  fubfiance  of  the  retina. 

it  is  commonly  faid,  that  the  retina  is  a produflion 
pr  expan fion  of  the  medullary  fubftance  of  the  optic 
nerve ; the  fclerotica,  of  the  dura  mater  ; and  the  cho- 
roides,  of  the  pia  mater,  which  accompanies  this  nerve. 
But  this  opinion  is  not  altogether  agreeable  to  wdiat  we 
obferve  in  examining  the  optic  nerve,  and  its  infertion 
in  the  globe  of  the  eye.  If  we  take  a very  (harp  in- 
ftrument,  and  divide  this  nerve  through  its  whole 
length,  between  where  it  enters  the  orbit  and  where 
it  enters  the  globe,  into  two  equal  lateral  parts,  and  then 
' continue  this  fedion  through  the  middle  or  centre  of 
its  infertion,  the  following  phenomena  will  appear. 

That  the  nerve  contracts  a little  at  its  infertion  into 
the  globe  ; that  its  outer  covering  is  a true  continuation 
of  the  dura  mater ; that  this  vagina  is  very  different 
from  the  fclerotica  both  in  thicknefs  and  texture,  the 
fclerotica  being  thicker  than  the  vagina,  and  of  ano- 
ther ftrudure ; that  the  vagina  from  the  pia  mater 
forms,  through  the  whole  medullary  fubftance  of  the 
nerve,  feveral  very  fine  cellular  fepta ; and  that  where 
it  enters  the  globe  of  the  eye,  the  pia  mater  does  not 
diredly  anfwer  to  the  choroides,  and  is  divided  into 
many  fmall  threads,  which  go  through  the  bottom*  of 
the  eye  to  form  the  retina. 
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The  infertion  of  the  optic  nerve  in  the  globe  of  the 
eye  is  not  dircdly  oppofite  to  the  pupilla  ; fo  that  the 
diftance  between  thefe  two  parts  is  not  the  fame  when 
meafured  on  all  parts  of  the  globe.  The  grcateft  di- 
ftance  is  on  the  fide  next  the  temples  ; and  the  fmallell, 
next  the  nofe.  Winllow  obferves  an  inequality  of  the 
fame  kind  in  the  breadth  of  the  uvea,  which  in  many 
fubjeds  is  lefs  near  the  nofe  than  near  the  temples  ; 
fo  that  the  centre  of  the  pupilla  is  not  the  fame  with 
that  of  the  great  circumference  of  the  iris ; and  he  has 
feen  the  fame  difference  in  the  breadth  of  the  corona 
ciliaris. 

§ 4.  The  Humours  oj  the  Eye  and  their  Capfula, 

7he  •vitreous  humour.  The  vitreous  humour  is  a clear 
and  very  liquid  gelatinous  fluid  contained  in  a fine 
tranfparent  capfula,  called  tunica  vitrea^  together  with 
which  it  forms  a mafs  nearly  of  the  confiftence  of  the 
white  of  an  egg.  It  fills  the  greateft  part  of  the  globe 
of  the  eye,  that  is,  almoft  all  that  fpace  which  anfwers 
to  the  extent  of  the  retina,  except  a fmall  portion  be- 
hind the  uvea,  where  it  forms  a foflula,  in  which  the 
cryftalline  lens  is  lodged.  This  humour  being  dexte- 
roufly  taken  out  of  the  globe,  preferves  its  confidence 
for  fome  time'  in  the  capfula,  and  then  runs  off  by  lit- 
tle and  little,  till  it  quite  difappears. 

The  tunica  vitrea  is  deferibed  by  Window  as  being 
compofed  of  two  laminae  very  clofely  united,  which 
quite  furround  the  mafs  of  humour  ; but  later  authors, 
as  Sabatier,  c5rr.  find  only  one  ; which,  after  covering 
the  vitreous  humour,  runs  to  the  edge  of  the  lens ; and 
whether  it  goes  farther,  is  uncertain.  The  anterior 
part  of  this  membrane,  which  extends  between  the  vitre- 
ous  humour  and.edgeof  the  lens,  is  covered  with  black 
ftreaks  from, the  pigmentum  nigrum,  and  by  different 
authors  has  been  called  membranula  corona  ciliaris  ; by 
^inn,  zonula  ciliaris.  When  a punfture  is  made 
2 through 
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through  this,  and  air  is  blown  in,  it  forms  a paflage 
which  runs  round  the  lens,  and  has  been  termed  Ca^ 
nalis  Pititianusy  after  ,the  .difeoverer,  who  deferibes  it 
in  the  Memoirs  of  the  Royal  Academy  1728. 

The  internal  furface  of  the  tunica  vitrea  gives  off, 
through  the  whole  fubftance  of  this  humour,  a great 
number  of  cellular  elongations  or  fepta  difeovered  by 
Rioiin,  fo  extremely  fine,  as  not  at  all  to  be  vifiblc  in 
the  natural  Rate,  the  whole  mafs  appearing  then  to  be 
uniform  and  equally  tranfparent  through  its  whole 
fubllance;  but  they  are  difeovered  by  putting  the 
whole,  foon  after  it  is  taken  out  of  the  body,  into 
fome  acefeent  and  gently  coagulating  liquor,  Thefe 
cells  mull  communicate  with  each  other  j for,  by 
punfluring  the  membrane,  and  hanging  up  the  eye 
for  a fhort  time,  a confiderable  part  of  the  humour 
runs  out,  fo  that  the  eye  becomes  lighter. 

The  radiated  fulfei  of  the  tunica  vitrea,  which  may  be 
termed  fulci  ciliareSy  are  perfedly  black  when  the  coat 
is  taken  out  of  the  body.  This  proceeds  from  the 
black  fubftance  with  which  the  laminas  or  proceflus  ci- 
liares  are  naturally  covered,  as  well  as  all  the  reft  of  the 
choroides,  and  which  remains  in  the  bottom  of  the  ful- 
ci after  the  laminae  have  been  taken  out.  We  obferve 
very  fine  veflels  in  this  humour,  which  ftiall  be  deferi- 
bed  afterwards. 

The  cryjlalline  humour.  The  cryftalline  lens  is  a fmalj 
lenticular  body  of  a pretty  firm  confiftcnce,  and  tranf- 
parent like  cryftal.  It  is  contained  in  a tranfparent 
membranous  caplula,  and  lodged  in  the  anterior  foffula 
of  the  vitreous  humour,  as  has  been  already  faid.  It  is 
very  improperly  called  an  humour y becaufe  it  may  be 
handled  and  moulded  into  different  fhapes  by  the  fin^. 
gers,  and  fometimes  almoft  diffolved  by  different  reite- 
rated ccmpreffions,  cfpecially  when  taken  out  of  the 
capfula ; but  the  centre  is  of  a harder  confiftcnce  than 
the  reft. 
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The  figure  of  the  cryftalline  is  lenticular ; but  its  po- 
ftcrior  fide  is  more  convex  than  the  anterior,  the  con- 
vexity of  both  fides  being  very  rarely  equal.  Steno 
obferved,  that  the  lens  was  compofed  of  concentric  la- 
mellae; and  this  has  been  confirmed  by  later  authors: 
and  Zinn  has  difcovercd  radiated  ftreaks  of  a pearl  co- 
lour, dividing  the  lens  into  little  triangles.  See  Zinn 
de  Oculi,  tab.  vii.  fig.  vii. 

The  colour  and  confidence  of  the  cryftalline  varies 
in  different  ages,  as  was  difcovered  by  M.  Petit  the 
phyfician.  (5ee  Memoirs  for  1726.)  Till  the  age  of  30 
it  is  very  tranrparcnt,  and  almoft  without  any  colour. 

It  afterwards  becomes  yellowifh,  and  that  yellowncfs 
gradually  incrcafes.  The  confiftence  varies  almoft  in 
the  fame  manner,  being  of  an  uniform  fofrnefs  till  the 
age  of  20,  and  afterwards  growing  gradually  more  fo- 
lid  in  the  middle  of  the  mafs ; but  in  this  there  are  va- 
rieties, explained  in  the  Memoirs  for  1727.  Haller 
takes  notice  of  a watery  liquor  fituated  betwixt  the 
cryftalline  lamellae,  which  in  old  age  turns  of  its  own 
accord  to  a yellow  colour  ; and  Steno  and  Morgagni 
deferibe  a little  water  effufed  betwixt  the  lens  and  its 
capful. 

The  cryftalline  capfula  or  coat  is  formed  by  a dupli- 
cature  of  the  tunica  vitrea,  or  of  a proper  capful  to 
which  the  tunica  vitrea  is  connected.  The  anterior 
portion  of  the  cryftalline  capfula  is  thicker  than  the 
pofterior,  and,  in  a manner,  elaftic;  and  both  its  thick- 
nefs  and  clafticity  may  be  difcovered  in  diffedion,  with- 
out any  other  artifice. 

The  anterior  portion  fwells  when  macerated  in  wa- 
ter, and  then  appears  to  be  made  up  of  two  pelliculse, 
united  by  a fine  fpongy  fubftance.  I demonftrated  this 
duplicature  (lays  W inflow)  very  plainly  in  the  eye  of  an 
horfe  by  the  knife  alone ; and  I even  carried  the  fepa- 
ration  of  the  two  laminae  as  far  as  the  vitreous  coat.  ’ 
Having  made  a fmall  hole  in  the  middle  of  the  capfula 
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of  an  ox’s  eye,  and  blown  into  it  through  a pipe^  fortiei 
part  of  the  air  remained  between  the  edge  of  the  cryf- 
talline  mafs  and  that  of  the  capfula  in  form  of  a tranfpa- 
rent  circle.** 

The  aqueous  humout  is  a very  limpid  fluid,  refem- 
bling  a kind  of  lympha  or  ferum,  with  a very  fmall  de- 
gree of  vifcidity ; but  in  the  foetus,  for  a fhort  time  after 
birth,  it  is  of  a reddifli  colour,.  (^See  Petit,  Memoirs  for 
1727.)  It  appears  to  come  from  the  arteries  of  the  iris. 
Winflow  and  others  were  of  opinion,  that  it  has  no 
particular  capfula  like  the  cryftalline  and  vitreous  hu- 
mour ; but  from  obfervations  lately  made  in  a memoir 
prefented  to  the  Royal  Academy  of  Sciences  in  1^60^ 
it  appears  that  the  inner  fide  of  the  cornea  and  anteri- 
or furfacc  of  the  iris  are  covered  with  an  exceedingly 
fine  membrane,  fuppofed  to  come  from  the  choroid : 
whether  it  goes  into  the  poflerior  chamber,  is  doubt- 
fuh  The  aqueous  humour  fills  the  fpace  between  the 
cornea  and  iris,  that  between  the  iris  and  the  cryftal- 
line,  and  the  hole  of  the  pupilla.  Thefe  two  fpace s 
are  called  the  cha?nbers  of  the  aqueous  humour^  and  they 
are  diftinguifhed  into  the  anterior  and  pofteripri 

The  two  chambers  are  not  of  the  fame  extent.  The 
anterior,  which  is  vifible  to  every  body  between  the  cor- 
nea and  iris,  is  the  largeft  ; the  other  between  the  iris 
and  cryftalline  is  very  narrow,  efpecially  near  the  pu- 
pilla, where  the  iris  almoft  touches  the  cryftalline.  This 
proportion  between  the  tvvo  chambers  has  been  fuffi- 
ciently  proved,  contrary  to  the  opinion  of  many  an- 
cient writers,  by  M.  Heifter,  Morgagni^  and  feveral 
members  of  the  Royal  Academy;  but  none  has  treated 
thefe  matters  at  fo  great  a length  as  M.  Petit  the  phy- 
fician,  as  appears  by  the  printed  memoirs  of  that  So- 
ciety. 

§ 5.  The  Tunica  Alhugineai  and  Mufcles  of  thS  Globe  of  the  Eye* 

The  tunica  albuginea,  called  commonly  the  white  of 
the  eye^  and  which  appears  on  all  the  anterior  convex 
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fide  of  the  globe,  from  the  cornea  to  the  beginning  of 
the  pofterior  fide,  is  formed  chiefly  by  the  tendinous 
expanfion  of  the  four  re^i-mufcles.  This  cxpanfioa 
adheres  very  clofe  to  the  fcicrotica,  and  makes  it  ap- 
pear very  white  and  fliining,  whereas  the  reft  of  it  is  of 
a dull  whitifli  colour.  It  is  very  thin  near  the  edge 
of  the  cornea;  in  which  it  fecras  to  be  loft,  terminating 
very  uniformly. 

There  are  commonly  fix  mufcles  inferted  in  the  globe 
of  the  human  eye ; and  they  are  divided^  on  account  of 
their  diredion,  into  four  redi  and  two  obliqui.  The 
redi  are  again  divided,  from  their  fituation,  into  fupe- 
rior,  inferior,  internal,  and  external ; and,  from  their 
fundions,  into  a levator,  depreflbr,  addudor,  and  ab- 
dudor.  The  two  oblique  mufcles  are  denominated  from 
their  fituation  and  flze,  one  being  named  obliquus  fupe^ 
rior  or  major ^ the  other  obliquus  inferior  or  minor.  The 
obliquus  major  is  likewifc  called  trochkaris^  becaufe  it 
pafies  through  a fmall  cartilaginous  ring,  as  over  a tro- 
chlea or  pulley. 

The  mufculi  redi  do  not  altogether  anfwer  to  that 
name  ; for  in  their  natural  fituation  they  do  not  at  all 
lie  in  a ftraight  diredion,  as  they  are  commonly  repre- 
fented  in  an  eye  taken  out  of  the  body.  To  underftand 
this,  we  ought  to  have  a juft  idea  of  the  fituation  of  the 
globe  in  the  orbit,  and  at  the  fame  time  to  remember 
the  obliquity  of  the  orbits,  as  already  explained.  The 
globe  is  naturally  placed  in  fuch  a manner,  as  that,  du- 
ring the  inadion  or  equilibrium  of  all  the  mufcles,  the 
pupilla  is  turned  diredly  forward  ; the  inner  edge  of 
the  orbit  is  oppofite  to  the  middle  of  the  infide  of  the 
globe  ; the  outer  edge  of  the  orbit,  becaufe  of  its  ob- 
liquity, is  behind  the  middle  of  the  outfide  of  the 
globe;  and  laftly,  the  great  circumference  of  the  con- 
vexity  of  the  globe  between  the  pupilla  and  the  optic 
nerve,  runs  diredly  inwards  and  outwards,  upwards  and 
downwards. 

In  this  fituation,  the  addudor  alone  is  in  a ftraight 
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direftion,  the  other  three  being  dblique ; and  the  ab- 
ductor is  the  longefl,  the  adductor  the  fhorteft,  and  the 
levator  and  depreffor  of  the  fame  middle  length  be- 
tween the  two  former.  The  abdudor  is  likewife  bene 
round  the  outer  convex  fide  of  the  globe ; the  levaitoC 
and  deprelfor  are  alfo  incurvated,  but  in  a lefs  degree  ; 
whereas  the  whole  adductor  is  almoft  ftraight.  The 
fuperior  oblique  are  fituated  fo  as  to  ferve  as  antago- 
niits  to  the  former.  Deferiptioh  of  the  Mufcles, 
vol.  I.) 

Ufes  of  thefe  mufcles.  The  levator  moves  the  anterior 
portion  of  the  globe  upward  when  we  lift  up  the  eyes;' 
the  depreffor  carries  this  portion  downwards ; the  ad- 
ductor toward  the  nofe,  and  the  abduCtor  towards  the 
temples. 

When  two  neighbouring  reCii  aCt  at  the  fame  time^ 
they  carry  the  anterior  portion  of  the  globe  obliquely 
toward  that  fide  which  anfwers  to  the  diftance  between 
thefe  two  mufcles : and  when  all  the  four  mUfcles  aCt 
fucceflively,  they  turn  the  globe  of  the, eye  rounds 
which  is  what  is  called  rolling  the  eyes. 

It  is  to  be  obferved,  that  all  thefe  motions  of  the 
globe  of  the  eye  are  made  round  its  centre ; fo  that  in 
moving  the  anterior  portion,  all  the  other  parts  arc 
likewife  in  motion.  Thus,  when  the  pupilla  is  turned 
toward  the  nofe  or  upward,  the  infertion  of  the  optic 
nerve  is  at  the  fame  time  turned  toward  the  temple,  or 
downward. 

The  ufe  of  the  oblique  mufcles  is  chiefly  to  counter- 
balance the  aCIion  of  the  redi,  and  to  fupport  the  globe 
in  all  the  motions  already  mentioned.  This  is  evident 
from  their  infertionSj  which  arc  in  a contrary  dirediori 
to  thofe  of  the  redi,  their  fixed  points  with  relation  to 
the  motions  of  the  globe  being  placed  forward,  and 
thofe  of  the  redi  backward,  at  the  bottom  of  the  orbit. 
The  foft  fat  which  lies  behind  the  globe  is  altogether 
infufficient  to  fupport  it : neither  is  the  optic  nerve  more 
fit  for  this  purpofe  j for  1 have  fhown  that  this  nerve 
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follows  all  the  motions  of  the  globe,  which  would  be  im- 
poflible,  were  not  the  fat  very  pliable  and  without  re- 
fiflance.  And  to  this  we  muft  add,  that  the  optic  nerve 
at  its  infertion  in  the  globe  has  a particular  curvature, 
which  allows  it  to  be  elongated,  and  coRfequentiy  prc* 
vents  it  from  fuffering  any  violence  in  the  different  mo- 
tions of  the  eyes. 

The  obliquity  of  thefe  two  mufcles  does  not  hinder 
them  from  doing  the  office  of  a f ulcrum  j becaufe  this 
is  not  a fulcrum  diftincl  from  the  part  moved,  or  on 
which  the  globe  of  the  eye  Aides  like  the  head  of  one 
bone  in  the  articular  cavity  of  another ; but  being  fixed 
to  the  part,  it  eafily  accommodates  itfelf  to  all  the  de- 
grees of  motion  thereof.  Had  thefe  mufcles  lain  in  a 
flraight  diredlion,  they  would  have  incommoded  the 
redd ; but  their  obliquity  may  be  faid  to  be  in  fome 
meafure  redified  by  the  inner  furface  of  the  orbit,  and 
the  reftus  externus. 

The  inner  furface  of  the  orbit  ferves  for  a kind  of 
Collateral  fulcrum,  which  hinders  the  globe  from  fall- 
ing too  far  inward ; as  the  joint  aftion  of  the  two  ob- 
liqui  prevents  it  in  part  from  falling  too  far  outward. 
The  redus  externus,  by  being  bent  on  the  globe,  not 
only  hinders  it  from  being  carried  outward,  but  alfo 
prevents  the  indired  motions  of  the  obliqui  from  thruft- 
ing  it  out  of  the  orbit  toward  the  temples.  The  other 
ules  attributed  to  thefe  mufcles  feem  to  be  without 
foundation,  from  the  confideration  of  their  infertions, 
and  of  the  ftru^fure  of  the  parts  with  which  they  are 
concerned ; both  which  reafons  are  explained  in  the 
Memoirs  of  the  Academy  for  1721. 

§ 6.  The  SupercUiay  and  Mnfculi  front  ales  ^ occipitaleSy  and fu* 

' perciliares, 

Supercilia.  The  fupercilia  or  eye-brows  are  the  two 
hairy  arches  fituatcd  at  the  lower  part  of  the  forehead, 
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between  the  top  of  the  iiofe  and  temples,  m the  fame 
direflion  with  the  bony  arches  which  form  the  fuperior 
edges  of  the  orbits,  and  are  peculiar  to  the  human  fpe- 
cies.  The  ikin  in  which  they  are  fixed  does  not  feem  to 
be  much  thicker  than  that  of  the  reft  of  the  forehead  ; 
but  the  membrana  adipofa  is  thicker  than  on  the  neigh- 
bouring parts.  The  colour  of  the  eye-brows  is  diffe- 
rent in  different  perfons ; and  often,  in  the  fame  per- 
fon,  different  from  that  of  the  hair  on  the  head  ; nei- 
ther is  the  fize  of  them  always  alike.  The  hairs  of 
which  they  confift  areilrong  and  pretty  (tiff;  and  they 
lie  obliquely,  their  roots  being  turned  to  the  nofe,  and 
their  points  to  the  temples. 

The  fupercilia  have  motions  common  to  them  with 
thofe  of  the  fkin  of  the  forehead,  and  of  the  hairy 
fcalp.  By  thefe  motions  the  eye-brows  are  lifted  up; 
the  fkin  of  the  forehead  is  wrinkled  more  or  lefs  re- 
gularly and  tranfverfely ; and  the  hair  and  almofl  the 
whole  fcalp  is’ moved,  but  not  in  the  fame  degree  in  ail 
perfons ; for  fome  by  this  motion  alone  can  move  their 
hat,  and  even  throw  it  off  from  their  head.  The  eye- 
brows have  like  wife  particular  motions  which  contract 
the  fkin  above  the  nofe ; and  all  thefe  different  motions 
are  performed  by  the  occipital  and  fontal  mufcles. 
{See  Vol.  1.) 

The  occipital  and  frontal  mufcles  appear  to  be  true 
digaftrici,  both  in  regard  to  their  infertions  and  aflion. 
The  fixed  infertions  of  the  occipitales  at  the  lower  part 
cf  the  occiput,  and  the  moveable  infertions  of  the  fron- 
tales  in  the  fkin  of  the  forehead  and  of  the  fupercilia, 
being  well  confidered,  together  with  their  reciprocal 
infertions  in  the  fame  aponeurofis,  feem  to  be  a very 
convincing  proof  that  they  are  digaftric  mufcles. 

Thefe  four  mufcles  feem  always  to  a£t  in  concert, 
the  occipitales  being  only  auxiliaries  or  aflillants  to 
the  f»ontales,  the  office  of  w'hich  is  to  raife  the  fuper- 
cilia by  wrinkling  the  fkin  of  the  forehead  ^ thefe  wrin- 
kles 
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kies  following  the  diredlon  of  the  eye-broWs  pretty 
regularly  in  lome  fubjeds,  and  very  irregularly  in  o- 
thcrg. 

To  be  convinced  of  the  co-opei^atidn  of  thefe  four 
mufcles^  we  need  only  hold  the  hand  on  the  occipi- 
lales,  while  we  raife  the  eye-brows  and  Wrinkle  the 
forehead  feveral  times ; and  we  will  perceive  the  occi- 
pitales  to  move  each  time,  though  not  in  the  fame  de- 
gree in  ail  fubjeds.  In  fome  pcrfons  the  occipitales 
feem  to  be  relaxed,  while  the  frontales  being  in  con- 
tradion  move  the  whole  fcalp  and  pericranium  for- 
ward, and  then  coiitrad  to  bring  them  back  to  their  na- 
tural fitiiation. 

The  adion  of  the  mufculi  fuperciliares  is  to  depress 
the  eye-brows,  to  bring  them  clofe  together,  and  tp 
contrad  the  fkin  of  the  forehead  immediately  above 
the  nofe  into  longitudinal  and  oblique  wrinkles,  and 
the  fldn  which  covers  the  root  of  the  nofe  into  irregu- 
lar tranfverfe  wrinkles.  This  adion,  as  well  as  that  ojf 
the  frontaleSj  and  of  the  itiufcles  of  the  nofe  and  lips., 
is  not  always  arbitrary^  biit  fometimes  mechanical  an^ 
involuntary.  I'hefe  mufcles  may  perhaps  iikewife 
ferve  to  keep  the  mufculi  frontales  in  equilibrjo  du- 
ring their  inadion,  they  being  moveable  by  .'bpth  ex- 
tremities. 

§ 7.  The  Palpehrk  and  Membrdtia  conjun^ivd, 

Palpebra,  The  palpebrse  are  a kind  of  veils  or  cur- 
tains placed  tranfverfely  above  and  below  the  anterior 
portion  of  the  globe  of  the  eye  ; and  accordingly  there 
are  two  eye-lids  to  each  eye,  one  fuperipr  the  other 
inferior.  The  fuperior  is  the  largeft  and  mofl  mpye- 
abie  ill  man.  They  both  unite  at  each  fide  of  the 
globe  5 and  the  places  of  their  union  are  termed  angles^ 
one  large  and  internal  which  is  next  the  nofe,  the  o- 
ther  fmall  or  external  which  is  next  the  temples. 
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StruHure  of  the  palpebroe.  The  palpebrse  are  made 
Dp  of  common  and  proper  parts.  The  common  parts 
are  the  fkin,  epidermis,  and  membrana  adipofa.  The 
proper  parts  are  the  mufcles,  the  tarfi,  the  pundla  or 
foramina  lacrymalis,  the  membrana  conjunctiva,  the 
glandula  lacrymalis,  and  the  particular  ligaments  which 
fuftain  the  tarfi.  The  tarfi  and  their  ligaments  are  in 
fome  meafure  the  bafts  of  all  thefe  parts. 

Tarft.  The  tarfi  are>  thin  cartilages,  forming  the 
principal  part  of  the  edge  of  each  palpebra  ; and  they 
■are  broader  at  the  middle  than  at  the  extremities. 
Thofe  of  the  fupcrior  palpebrse  are  fomething  more 
than  a quarter  of  an  inch  in  breadth  ; but  in  the  lower 
palpebrae  they  are  not  above  the  ftxth  part  of  an  inch  ; 
and  their  extremities  next  the  temples  are  more  llen- 
der  than  thofe  next  the  nofe. 

Thefe  cartilages  are  fuited  to  the  borders  and  curva- 
ture of  the  eye-lids.  The  lower  edge  of  the  fuperior 
cartilage,  and  the  upper  edge  of  the  inferior,  terminate 
equally,  and  both  may  be  termed  the  ciliary  edges.  The 
oppofite  edge  of  the  upper  tarfus  is  fomething  femi- 
circular  between  its  two  extremities ; but  that  of  the 
inferior  tarfus  is  more  uniform,  and  both  are  thinner 
than  the  ciliary  edges.  Their  inner  ftdes,  or  thofe 
next  the  globe,  are  grooved  by  feveral  frnall  tranfverfe 
channels,  of  which  hereafter ; and  the  extremities  of 
both  cartilages  are  connected  by  a kind  of  frnall  liga- 
ments. 

Ligamenta  tarforum  lata.  The  broad  ligaments  of 
the  tarft  arc  membranous  elongations  formed  by  the 
union  of  the  periofteum  of  the  orbits  and  pericranium 
along  both  edges  of  each  orbit.  The  fuperior  liga- 
ment is  broader  than  the  inferior,  and  fixed  to  the  fu- 
perior edge  of  the  upper  cartilage,  as  the  inferior  is 
to  the  lower  edge  of  the  lower  cartilage ; fo  that  thefe 
ligaments  and  the  tarfi,  taken  alone  or  without  the  o- 
ther  parts,  reprefent  palpebrse. 
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Membrana  conjundtva*  The  membranaconjundivais 
a thin  membrane,  one  portion  of  which  lines  the  inner 
furfacc  of  the  palpebrae,  that  is,  of  the  tarfi  and  their 
broad  ligaments.  At  the  edge  of  the  orbit  it  has  a 
fold,  and  is  continued  from  hence  on  the  anterior  half 
of  the  globe  of  the  eye,  adhering  to  the  tunica  albugi- 
nea ; fo  that  the  palpebrse  and  the  fore-part  of  the  globe 
of  the  eye  are  covered  by  one  and  the  fame  membrane, 
which  does  not  appear  to  be  a continuation  of  the  pe- 
ricranium, but  has  fome  connection  with  the  broad  li- 
gaments of  the  tarfi. 

The  name  of  conjunEliva  is  commonly  given  only  to 
that  part  which  covers  the  globe,  the  other  being  called 
fimply  the  internal  membrane  of  the  falpehr(Z  ; ^ but  wc 
may  very  well  name  the  one  membra  oculi  conjunbliva^ 
and  the  other  membrana  palpebrarum  conjunbiiva*  That 
of  the  palpebras  is  a very  fine  membrane  adhering  very 
clofe,  and  full  of  fmall  capillary  blood-veflels.  It  is  per- 
forated by  numerous  imperceptible  pores,  thro^  which 
a kind  of  feruin  is  continually  difcharged  ; and  it  has 
feveral  very  evident  folds  which  fliall  be  fpoken  to  here- 
after. 

The  conjunctiva  of  the  eye  adheres  by  the  interven- 
tion of  a cellular  fubftance  ; and  is  confequently  loofc, 
and  as  it  were  moveable ; and  it  may  be  taken  hold  of, 
and  feparated  in  feveral  places  from  the  tendinous 
coat.  It  is  of  a whitifh  colour ; and  being  tranfparent, 
the  albuginea  makes  it  appear  perfectly  white : thefe 
two  coats  together  forming  what  is  called  the  white  of 
the  eye.  The  greateft  part  of  the  numerous  veffels 
which  run  upon  it  contain  naturally  only  the  ferous 
part  of  the  blood,  and  confequently  are  not  difcovera- 
ble,  except  by  anatomical  injections,  inflammations, 
obftruClions,  &c.  With  the  point  of  a good  knife 
we  continue  the  feparation  of  this  membrana  over  the 
cornea. 

GlanduJa  lacrymalis.  The  lacrymal  gland,  the  ufe  of 
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which  till  of  late"years  was  not  known,  is  yellowiih,  and 
of  the  number  of  thofe  called  conglomerate  glands.  Ic 
lies  under  that  depreflion  obfervable  in  the  arch  of  the 
orbit  near  the  temples  mentioned  in  the  defcription  of 
the  fkeleton,  and  laterally  above  the  globe  of  the  eye. 
It  is  a little  flatted,  and  divided  as  it  were  into  twq 
lobes  ; one  of  which  lies  toward  the  infertion  of  the 
mufculus  redlus  fuperior,  the  other  toward  the  redus 
extern  us.  It  adheres  very  clofely  to  the  fat  which 
furrounds  the  mufcles  and  pofterior  convexity  of  the 
eye,  and  it  was  formerly  named  glafidnla  mnomu 
nata. 

From  this  gland  feveral  fmall  duds  go  out,  which 
run  down  almoft  parallel  to  each  other,  through  the 
fubftance  of  the  tunica  interna  or  conjunftiva  of  the 
fuperior  palpebra,  and  afterwards  pierce  it  inwardly 
near  the  fuperior  edge  of  the  tarfus.  Steno  difeovered 
the  excretory  duds  of  this  gland  upon  the  eye  of  an 
cx;  and  they  are  painted  by  Bidloo  1661.  In  nian, 
however,  they  are  feen  with  more  difficulty ; for 
although  deferibed  by  Window  and  Lieutaud,  they 
were  unknowm  to  later  authors, -as  Morgagni,  Zinn, 
and  Haller,  till  Dr  Monro,  the  prefent  profefTor,  dif- 
eovered and  injeded  them  before  the  year  1753, 
They  are  fix  or  feven  in  number,  have  no  communi- 
cation with  each  other,  and  open  upon  the  inner  fide 
of  the  upper  eye-lid  near  the  outer  angle. 

The  borders  of  each  palpebra  taken  together  are 
formed  by  the  edge  of  the  tarfus,  and  by  the  union  of 
the  internal  membrane  with  the  Ikin  and  epidermis. 
Tills  border  is  fiat,  and  of  fome  fenfible  breadth  from 
within  about  a quarter  of  an  inch  of  the  internal  angle, 
all  the  way  to  the  external  angle,  near  which  the 
breadth  diminifiies.  This  breadth  is  owing  only  to 
the  thicknefs  of  the  palpebra,  which  at  this  place  have 
their  edges  oblique  or  fianting,  in  fuch  a manner  as 
when  the  two  palpebii^  touch  each  other  flightly,  a 
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triangular  fpace  or  canal  is  formed  between  them  and 
the  globe  of  the  eye. 

Ctlia.  The  flat  edge  of  each  palpebra  is  adorned 
with  a row  of  hairs  called  cilia,  or  xht  eye4ajhes , Thofs 
belonging  to  the  fuperior  palpebra  are  bent  upward, 
and  longer  than  thofe  of  the  lower  palpebra  which  are 
bent  downward.  Theferows  are  placed  next  the  (kin; 
and  are  not  Angle,  but  irregularly  double  or  triple. 
The  hairs  are  longer  near  the  middle  of  the  palpebrae 
than  toward  the  extremities  ; and  for  about  a quarter 
of  an  inch  from  the  inner  angle  they  are  quite  want- 
ing. 

Glandula  ciliares*  Along  the  fame  border  of  the 
palpebrae  near  the  internal  membrane,  or  toward  the 
eye,  we  fee  a row  of  fmall  holes,  which  may  be  named 
foramina  or  pun6la  ciliaria.  They  are  the  orifices  of 
the  fame  number  of  fmall  oblong  glands  which  lie  in 
the  fuici,  channels,  or  grooves  on  the  inner  furface  of 
the  tarfus.  Thefe  little  glands  are  of  a whitifh  colour ; 
and,  when  examined  through  a Angle  microfeope,  they 
appear  like  bunches  of  grapes,  thofe  of  each  bunch 
communicating  together ; and  when  they  are  fqueezed 
between  two  nails,  a febaceous  matter  like  foft  wax 
is  difeharged  through  the  punda  ciliaria.  They  are 
more  numerous  in  the  upper  than  in  the  under  eye- 
lid, and  were  Arft  painted  by  Cafferius,  but  afterwards 
deferibed  by  Mcibomius,  whofe  name  they  frequently 
go  under. 

Punda  lacrymalia.  Near  the  great  or  internal  angle 
of  the  palpebra,  the  flat  portions  of  their  edges  ter- 
minate in  another  which  is  rounder  and  thinner.  By 
the  union  of  thefe  two  edges  an  angle  is  formed;  which 
is  not  perfedly  pointed  like  a true  angle,  but  rounded  j 
and  may  be  called  the  internal  or  nafal  angle. 

At  this  place,  the  extremity  of  the  flat  portion  is  di- 
Ainguiflied  from  the  round  portion  by  a fmall  protube- 
rance or  papilla,  which  is  obliquely  perforated  by  a 
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fmall  hole  in  the  edge  of  each  palpebra.  * Thefe  two 
fmall  holes  are  very  vifible,  and  often  more  fo  in  living 
than  in  dead  bodies  ; and  they  are  commonly  named 
funda  lacrymalia^  being  the  orifices  of  two  fmall  dudsj 
called  lacrymal,  wdiich  unite  beyond  the  angle  of  the 
eye,  and  open  a little  below  the  upper  end  of  a parti-^ 
cular  refervoir,  termed  facculus  lacrymalh^  which  fhall 
be  defcribed  in  the  article  of  the  Nofe, 

The  puncta  lacrymalia  are  oppofite  to  each  other,  fo 
that  they  meet  when  the  eye  is  (hut.  Round  the  ori- 
fice of  each  of  thefe  points,  we  obferve  a whitifli  circle, 
which  feems  to  be  a cartilaginous  appendix  of  the 
tarfus,  and  which  keeps  the  orifice  always  open. 
Thefe  two  oblique  circles  are  fo  difpofed,  that  when 
the  eye  is  but  flightly  fhut,  they  touch  each  other  only 
toward  the  fkin,  and  not  toward  the  globe  of  the  eye. 
The  fine  membrane  which  covers  thefe  circles,  and 
paffes  through  the  punda  into  the  duds,  feem  fome- 
times  to  run  into  gathers  when  it  is  touched  with  afti'- 
let.  This  obfetvation  was  firfl:  made  by  M.  Saint 
Yves  a Parifian  oculiif. 

Caruncula  lacrymalis.  The  caruncula  lacrymalis  is  a 
fmall  reddifhj  granulated,  oblong  body,  fituated  pre- 
cifely  between  the  internal  angle  of  the  palpebrse  and 
globe  of  the  eye,  but  it  is  not  flefhy  as  its  name  would 
snfinuate.  The  fubftace  of  it  feems  to  be  wholly  glan- 
dular ; and  it  appears  through  a Tingle  microfcope,  in 
the  fame  manner  as  the  other  conglomerate  glands. 
We  difcover  upon  it  a great  number  of  fine  hairs  co- 
vered by  an  oily,  yellowifh  matter,  furnifhed  by  this 
gland ; and  on  the  globe  of  the  eye,  near  this  glandu- 
lar body,  we  fee  a I'emilunar  fold  formed  by  the  con- 
jundiva,  the  concave  fide  of  which  is  turned  to  the 
uvea,  and  the  convex  fide  to  the  nofe. 

This  fold,  which  has  the  name  of  membrana femilu- 
Tiaris^  appears  moll  when  the  eye  is  turned  tow’ard  the 
nofc  ^ it  is  fhaped  like  a crefcent,  the  two  points  of 
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which  anfwer  to  the  pundta  lacrymalia,  and  conduQ: 
the  tears  into  the  punda. 

5 8.  The  Mufcles  of  the  Palpebral* 

The  mufcles  of  the  palpeprse  are  commonly  reckon- 
ed to  be  two;  one  peculiar  to  the  upper  eye-lid,  named 
levator  palp ehrce  fupericris  ; the  other  common  to  both, 
called  mufculus  orbicularis  palpebrarum^  which  has  been, 
fubdivided  by  different  authors  in  different  manners. 
See  Defcription  of  Mufcles,  Vol.  I. 

The  (kin  of  the  fuperior  palpebra  is  folded  archwife, 
almoft  in  a parallel  diredion  to  that  of  the  femioval 
fibres  ; the  plicae  interfe6:ing  the  levator,  whereas  the 
other  folds  only  interfe£t  the  orbicularis.  The  radia- 
ted and  oblique  plicae  feldom  appear  in  young  perfons, 
except  when  the  firft  and  fecond  portions  of  the  orbicu- 
laris are  in  a<ff ion ; but  in  aged  perfons  the  marks 
thereof  are  vifible  at  all  times. 

In  man,  the  fuperior  palpebra  has  much  more  mo- 
tion than  the  inferior.  The  fmall  fimple  motions,  call- 
ed twinklings  which  frequently  happen,  though  not 
equally  often  in  all  fubjeds,  are  performed  by  the  al- 
ternate contradlion  of  the  levator  pafpebrae  and  orbicu- 
laris. 

Thefe  flight  motions,  efpecially  thofe  ot  the  [upper 
palpebra,  are  not  very  eafy  to  be  explained  according 
to  the  true  ftrudure  of  the  part.  The  motions  which 
wrinkle  the  palpebrae,  and  which  are  commonly  per- 
formed to  keep  one  eye  very  clofe  fliut,  while  we  look 
ftedfaftly  with  the  other,  are  explicable  by  the  fimple 
contraction  of  all  the  portions  of  the  orbicularis.  Thefe 
motions  likewife  deprefs  the  fupercilia,  which  con- 
fequently  may  be  moved  in  three  different  manners, 
upwards  by  the  mufculi  frontales,  downward  by  the 
orbiculares,  and  forward  by  the  fuperciliares. 
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The  external  carotid  artery,  by  means  of  the  arteria 
maxillaris  externa,  and\the  temporal  and  frontal  arte- 
ries, give  feveral  ramifications  to  the  integuments 
which  furround  the  eye,  and  to  all  the  portions  of  the 
Biufculus  orbicularis ; and  thefe  ramifications  commu- 
nicate with  thofe  which  are  diftributed  to  the  membra- 
na  conjundiva  palpebrarum,  and  to  the  caruncula. 
Some  fmall  branches  alfo  come  in  through  the  fphena- 
maxillary  future,  to  be  diftributed  chiefly  on  the  perio- 
fteum  and  fat  of  the  eye.  The  internal  carotid  artery 
having  entered  the  cranium,  fends  off  a confiderable 
branch  called  ocular^  which  accompanies  the  optic 
nerve,  to  be  diflributed  to  the  mufcles  and  globe  of 
the  eye,  to  the  levator  palpebrm,  to  the  fat,  glandula 
laerymalis,  membrana  conjundiva,  caruncula  lacryma- 
lis,  &c.  It  likewife  communicates  with  the  external  ca- 
rotid, and  fends  one  or  two  very  fmall  branches  to  the 
nofe.  The  branches  which  fupply  the  globe  of  the 
eye  have  the  name  of  ciliares ; they  perforate  the  back 
part  of  the  tunica  fclcrotica  in  five  or  fix  places,  after 
which  they  run  a little  way  through  its  fubfiance,  where 
each  branch  fortes  a plexus,  which  fends  numerous 
branches  to  the  choroid. 

Dr  Wrifberg  obferves,  they  next  perforate  the  ex- 
ternal lamina  of  the  choroides,  and  form  between 
that  and  the  internal  lamina  the  vafcular  ftellae  men- 
tioned in  the  defeription  of  this  internal  lamina.  Some 
fmall  vafcular  filaments  from  thefe  ramifications  are 
likewife  obferved  to  adhere  very  clofely  to  the  tunica 
vitrea ; and  they  fend  fmall  arteries  in  a direft  courfe 
to  the  circumference  of  the  iris,  wdiere  they  form  a 
vafcular  circle,  which  fends  out  capillaries  as  far  as  the 
membrana  cryftallina,  which  are  very  cafily  injeded  in 
new-born  children,  the  pofterior  part  of  the  cap- 
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ful  of  the  lens  is  fupplied  from  another  fource;  Albinus, 
and  after  him  many  others,  have  injedted  in  a foetus 
a branch  from  the  arteria  centralis  retina,  which  pafies 
thro’  the  middle  of  the  vitreous  humour,  and  is  difper- 
fed  in  a radiated  manner  on  the  back  part  of  the  cap- 
fula  cryftaliina.  Zinn  is  of  opinion,  that  thefe  veflcls 
pafs  alfo  into  the  body  of  the  lensj  but  there  is  no  cer- 
tain proof  of  this. 

The  veins  of  all  thefe  parts  anfwer  nearly  to  the  ar- 
teries ; but  thofe  of  the  globe  of  the  eye  are  called  vafa 
vorticofa.  The  internal  veins  unload  themfelves,  partly 
into  the  internal  jugular  vein,  by  the  finus  cavernofi; 
and  partly  into  the  external  jugular  vein,  by  the  vena 
angularis,  or  maxillaris  externa,  the  maxillaris  interna, 
temporalis,  &c. 

Befides  the  capillary  veffels,  eafily  diftinguilhable  by 
the  red  colour  of  the  blood,  there  are  great  numbers 
of  thofe  which  admit  nothing  but  the  ferous  and  lym- 
phatic parts  of  the  blood,  and  confequentiy  do  not  ap- 
pear in  the  natural  (fate.  They  become  vilible  in  fome 
places  by  inflammations  and  injedlions,  as  on  the  mern- 
brana  conjundiva  of  the  eye  ; but  thefe  contrivances  do 
not  difeover  (hem  every  where  in  aged  perfons.  In  a 
foetus,  and  in  new-born  children,  fays  Winflow^,  a fine 
injeftion  has  fucceeded  fo  well  as  to  difeover  the  veflels 
of  the  membrana  cryftaliina  and  vitrea  ; and  in  a feetus 
of  about  fix  months,  the  injccled  liquor  feemtd  to  me 
to  have  penetrated  a part  of  the  cryilailine  and  vitre- 
ous humour. 

§ 10.  The  Nerves  of  the  Eye  and  of  its  Appendages* 

Besides  the  optic  nerve  already  defcribed,the  globe 
of  the  eye  receives  feveral  fmall  ones,  which  run  on 
each  fide  along  and  about  the  optic  nerve,  Irom  its  en- 
try into  the  orbit  to  its  infertion  in  the  globe,  Thefe 
fihm^nts  come  chiefly  from  a fmali  lenticular  ganglion, 
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formed  by  a veryfliort  rami  of  the  orbitary  or  ophthal- 
mic branch  of  the  fifth  pair,  and  by  a branch  of  the 
third  pair,  or  motores  oculi.  ; 

The  nerves  of  the  lenticular  ganglion  having  reach- 
ed the  globe  of  the  eye,  are  divided  into  five  or  fix  faf- 
ciculi ; which  having  furrounded  the  optic  nerve,  and 
penetrated  and  perforated  the  fclerotica,  run  at  diftan- 
ces  more  or  lefs  equal  between  the  fclerotica  and  cho- 
Foides  towards  the  iris.  There  each  of  them  is  divided 
into  feverai  fliort  filaments,  which  terminate  in  the  fub-- 
fiance  of  the  iris.  Thefe  fmail  nerves,  which  run  from 
behind'  forward  between  the  fclerotica  and  the  choroi- 
des,  have  formerly  been  taken  for  particular  ligaments 
by  anatomifls  of  confiderable  eminence ; but  are  now 
known  under  the  name  of  ciliary  nerves. 

The  nerves  which  go  to  the  other  parts  belonging  to 
the  eye,  come  from  the  third,  fourth,  fixth,  and  firfl 
two  branches  of  the  fifth  pair  of  nerves,  and  likewife 
from  the  portia  dura  of  the  feventh  pair.  The  third, 
fourth,  and  fixth  pairs  give  nerves  to  the  mufcles  of 
the  globe  of  the  eye.  The  two  branches  of  the  fifth 
pair,  and  the  portio  dura  of  the  feventh,  give  nerves 
not  only  to  the  other  parts  which  furround  the  globe, 
but  alfo  to  the  mufculi  frontales  and  internal  parts  of 
the  nofe. 

The  trunk  of  the  third  pair,  or  motor  oculi,  having 
entered  the  orbit  through  the  fuperior  orbitary  fiffure,. 
or  foramen  lacerum  of  the  fphenoid  bone,  produces 
four  branches.  The  firft  runs  upward,  and  divides 
into  two  ; one  for  the  mufculus  levatur  oculi,  and  the 
other  for  the  levator  palpebrse  fuperioris.  The  trunk 
eoiitinuing  its  courfe,  gives  off  the  fecond  fhort  branch 
to  the  depreffor  oculi.  The  third  branch  is  long,  and 
goes  to  the  obiiquus  inferior,  contributing  likewife  to 
the  formation  ot  the  lenticular  ganglion  already  men- 
tioned. The  fourth  branch  is  large,  and  fupplies  the 
adduftor  oculi. 
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The  firfl:  branch  of  the  fifth  pair,  commonly  termed 
nervus  ophthalmicus into  three  rami,  as  it  enters 
the  orbit ; and  fometimes  only  in  two,  one  of  which 
is  afterwards  fubdivided.  Of  thefe  three  branches 
one  is  fuperior,'  and  termed  nerms  fupercUiaris ; one 
internal,  termed  and  one  external, 'to  which 

the  name  of  temporalis  or  lacrymalis  is  applied. 

The  fuperior  or  fuperciliary  ramus  runs  along  the 
whole  perioflieum  of  the  orbit ; and  having  paffed  thro’ 
the  fuperciliary  notch  or  foramen  of  the  os  frontis,  is 
diftributed  to  the  mufculus  frontalis,  fuperciliaris,  and 
fuperior  portion  of  the  orbicularis  palpebrarum  ; and 
it  communicates  with  a fmali  branch  of  the  portio  dura 
of  the  feventh  pair. 

The  internal  or  nafal  branch  paffes  under  the  rami- 
fication of  the  nerve  of  the  third  pair;  and  running  to- 
ward the  nofe,  is  diftributed  thereto,  and  to  the  neigh- 
bouring parts  of  the  orbicularis,  the  caruncula,  &c. 
This  branch  fends  off  a filament,  which,  pafTmg  thro^ 
the  internal  anterior  orbitary  hole,  enters  the  cranium, 
and  prefently  returns  again  through  one  of  the  eth- 
moidal holes  to  the  internal  parts  of  the  nofe.  Some- 
times this  nafal  ramus  communicates  with  the  ramus 
fuperciliaris  by  a particular  arch,  before  it  enters  the 
orbitary  hole. 

The  external  or  temporal  ramus,  which  is  fometimes 
a hjbdivifion  of  the  fuperciliaris,  is  diftributed  to  the 
glandula  lacrymalis,  and  fends  off  a filament  which 
pierces  the  orbitary  apophyfis  of  the  os  mal^e. 

The  fecond  branch  of  the  fifth  pair,  called  nervus 
maxillaris  fuperior^  fends  off  a ramus  through  the  bony 
canal  of  the  lower  part  of  the  orbit ; which  going  out 
at  the  anterior  inferior  orbitary  hole,  is  diftributed  to 
the  neighbouring  portion  of  the  mufculis  orbicularis, 
and  communicates  with  a ramus  .of  the  portio  dura. 
The  reft  of  the  fuperior  maxillary  nerve  (hall  be  defcri- 
bed  afterwards. 
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The  portio  dura  of  the  feventh  pair,  or  auditory 
nerve,  gives  branches  to  the  fuperior,  inferior,  and  ex- 
ternal lateral  parts  of  the  orbicularis  palpebrarum  ; one 
of  which  communicates  with  the  nervus  fuperciiiarisa 
and  another  with  the  fub-orbitarius,  to  be  afterwards 
defcribed. 

5 1 1 . Sight. 

Every  one  kiiotvs  that  the  eye  is  the  organ  of 
vifion.  The  greater  part  of  it  is  compofed  of  pel- 
lucid humours  capable  of  refrafting  the  more  fubtle 
medium  of  light.  The  complexity  of  this  organ  is  ne- 
ceflary  for  the  defence  of  its  tender  parts,  and  from  the 
divcrfity  of  the  fcveral  humours  to  be  contained  each 
in  their  proper  integuments. 

Outwardly,  a defence  is  afforded  to  this  organ  by 
the  eye-brow  or  fupercilium  ; and  the  thick  hairs  pla- 
ced there,  which  are  capable  of  being  pulled  down  by- 
the  action  of  the  frontal,  corrtigator,  and  orbicular 
mufcles,  fo  as  to  afford  a fliade  to  the  eye  in  too  ftrong 
a light.  After  this  office  is  finifhed,  the  eye-brow  is 
raifed  again  by  the  infertion  of  the  frontal  mufcle, 
which,  being  of  a lon^  quadrangular  figure,  is  drawn 
backward  by  the  occipital  mufcle.  A depfeffion  of 
the  eye-brow  ferves  alfo  to  exprefs  concern  of  the 
mind  ; as  an  elevation  of  it  denotes  the  mind  to  be  in 
a ferene  quiet  ftate.  This  guard  alfo  conduces  to 
throw  off  the  fweat  and  retained  duff,  or  the  infers 
which  might  fall  into  the  eye. 

The  palpebras  are  placed  ffill  nearer  guards  to  the 
eye ; and  that  they  might  fhut  together  more  exadly, 
they  have  each  of  them  a cartilaginous  arch,  called 
tarfus^  upon  their  margins,  which  meet  together.  It 
hinders  the  eye-lid  from  falling  into  wrinkles  while  it 
is  elevated  or  depreffed.  The  elevation  of  the  upper 
eye- lid  is  performed  by  a mufcle  arifing  from  the  invo- 
2 lucrum 
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lucrum  of  the  optic  nerve  gradually  fpreading,  and  ex^ 
tended  by  its  expanfion  to  the  tarfus.  This  elevator 
is  confiderably  affilled  in  its  adion  by  the  frontalis,  and 
by  various  conne<3:ions  with  the  orbicularis  drawn  up 
or  dilated  by  the  former.  The  upper  eye-lid  is  de~ 
preiTcd  by  the  orbicularis  mufcle ; which  alfo  ferves  to 
elevate  the  lower  eye-lid,  and  covers  the  eye  in  fuch 
a manner  that  no  dufi:  or  light  can  enter  it  in  flecp. 
The  lower  eye-lid  is  depreifed  by  a double  portion  of 
fibres,  inferted  into  the  upper- lip. 

Finally,  that  the  protuberant  margins  of  the  eye-lids 
might  not  injurioufly  beat  againfl  each  other,  the  cilia 
are  placed  fo  as  to  make  a blind  or  fiiade.  Thefe  are 
of  ufe  in  more  di{lin<T  vifion,  by  excluding  the  extra- 
neous rays,  when  we  require  a didind  reprefentation 
of  any  objed. 

That  the  eye-lids  rubbing  againfl:  each  other  might 
not  grow  together,  they  are  fuppiied  with  a row  of  fe^ 
haceous  glandules,  Thefe  difeharge  a foft  liniment^ 
which  mixes  and  waflies  off  with  the  rears. 

But  the  perpetual  attrition  of  the  eye-lids  afeending 
and  defeending  againfl  the  globe  of  the  eye,  is  prevent- 
ed by  the  tears ; which  preferve  alfo  the  tendernefs  of 
the  membranes  and  of  the  cornea,  and  ferve  to  wafh 
out  any  infeds  or  other  fharp  corpufcles.  Thefe  form 
a faline  pellucid  liquor  that  may  be  evaporated,  and 
never  ceafes  to  be  poured  over  the  anterior  furface  of 
the  eye ; but  never  runs  over  the  cheeks,  unlefs  col- 
leded  together  in  a larger  quantity  from  fome  caufe. 
This  liquor  is  exhaled  partly  from  the  arteries  of  the 
conj undiva,  as  we  fee  from  an  imitation  of  nature  by 
injeding  water : and  it  in  part  proceeds  from  the  la- 
crymal  gland. 

The  feparation  of  the  tears  is  increafed  by  the  more 
frequent  contradion  of  the  orbicular  mufcle,  either 
from  irritation,  or  fome  forrowful  pafTion  ; by  which 
means  the  tears  are  urged  over  the  whole  furface  of  the 
eye  and  conjundiva,  which  they  wafli. 
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After  the  tears  have  performed  their  office,  fome 
part  of  them  flying  off  into  the  air,  the  reft,  that  they 
might  not  offend  by  their  quantity,  are  propelled  by 
the  orbicular  mufcle  towards  its  origination  next  the 
nofe,  to  a part  which  is  the  loweft  of  the  palpebral 
margins ; which  not  being  furrounded  by  the  tarfus, 
does  therefore  not  meet  exactly  together.  Here  the 
caruncula  lacrymalis  interpofes  and  Separates  the  meet* 
ing  of  the  eye-lids,  at  the  fame  time  furnifliing  a lini- 
ment to  thofe  parts  which  have  none  of  the  Meibomi- 
an dudts.  Before  this  part  is  extended  a fmall  portion, 
like  a little  eye-lid ; which,  defcending  perpendicular- 
ly, joins  the  true  eye-lids,  and  is  larger  in  beafts  than 
in  men  : but  at  the  beginning  of  this  fpace,  betwixt 
the  eye-lids,  appears  the  pun6lum  lacrymale^  which 
drinks  up  the  tears  from  the  ftnus  in  which  they  are 
colle<fted ; and  this  partly  by  tubular  attradion,  and 
partly  by  impulfe  from  the  orbicular  mufcle.  If  thefe 
points  or  openings  are  obftru^ted,  the  tears  run  over 
and  excoriate  the  cheek. 

From  both  points  proceeds  a fmall  du6l : thefe  join 
together,  and  are  inferted  by  two  mouths  near  the  up- 
permoft  part  of  the  lacrymal  fac^  which  defeends  a 
little  backward  into  the  nares,  opening  there  by  an 
oblique  oblong  aperture  at  the  bottom  of  the  meatus, 
covered  by  the  lower  os  fpongiofum.  Through  this 
paffage  the  fuperfluous  tears  defeend  into  the  nofe, 
which  they  in  part  moiften.  A mufcle  is  by  fome 
aferibed  to  this  fac ; but  it  is  not  yet  fufficiently  con- 
firmed. Some  late  authors  have  compared  the  iacry- 
mal  fac  to  the  bladder  of  urine,  which  retains  its  con- 
tents for  a confiderable  time,  till  it  is  thrown  out,  the 
fphinfler  being  relaxed.  A fimiiar  fphin^er  has  been 
aferibed  to  the  nafal  dud,  which  is  fometimes  fhut  and 
again  relaxed,  that  the  tears  colleded  in  the  fac  may 
run  out  through  the  noftrils. 

The  globe  of  the  eye^  compreffed  before,  but  longer 
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than  it  is  broad,  is  feated  in  the  cavity  of  a bony  orbiti 
But  as  this  is  larger  than  the  eye  itfclf,  the  excels  is  on 
all  Tides  occupied  by  a very  foft  fat,  furrounding  the 
globe  of  the  eye,  that  it  may  both  fill  and  have  a free 
motion  within  the  orbit. 

Among  the  coats  pf  the  eye,  the  iris  is  the  only  one 
pofleffing  motion.  Though  it  has  little  fenfation,  and 
is  not  endowed  with  any  mechanical  irritability  5 yet 
in  a living  man,  quadruped,  or  bird,  it  is  conftri^ted 
on  every  greater  degree  of  light,  and  is  dilated  on  eve- 
ry fmalier  one ; hence  it  is  rendered  broader  for  view- 
ing diftant  objedls,  and  narrower  for  viewing  fuch  as 
are  near.  The  caufc  of  this  dilatation  feems  to  be  a 
temifTion  of  the  powers  refilling  the  aqueous  humour ; 
an  argument  of  which,  is  the  dilatation  of  the  pupil, 

' occafioned  by  debility,  and  which  fucceeds  fyncopii 
and  death*  The  contraction  is  more  obfeufe,  and 
perhaps  only  depends  on  the  flronger  afflux  of  hu- 
mours into  the  colourlefs  veflels  of  the  iris,  into  which 
thefe  veflels  are  extended  5 and,  along  with  thefe,  the 
iris  is  rendered  longer,  and  (huts  '"the  greater  part  of 
the  pupil : fo  that  this  motion  has  fomething  in  com- 
mon with  a beginning  inflammation.  Th^  pupil  is 
more  evidently  moved  and  contracted  ; as  the  eye 
gradually  grows  callous  in  old  people,  it  is  rendered 
alinolt  immoveable.  In  an  animal  twenty  or  thirty 
hours  dead,  Dr  Haller  has  feen  the  iris  extend  by 
heat,  and  fhut  the  piipil. 

With  refpeCt  to  the  origin  of  the  black  pigment,  w^e 
are  as  yet  unacquainted  with  it ; nor  can  any  glandules 
befound,  which  fomc  have  aflTigned  for  its  feparation* 
Among  its  other  ufes,  one  deems  to  be  to  keep  firm 
the  cryltalline  lens.  In  infants,  this  fame  mucus  has 
the  image  of  a radiated  flower  behind  the  ciliary 
procefs* 

But  the  retina^  which  is  truly  a continuation  of  the 
medulla  from  the  optic  nerve,  immediately  embraces 
VoL.  II,  H thg 
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the  vitreous  humour.  Here  Dr  Haller  defcribes  the 
retina  as  running  as  far  as  the  furface  of  the  cryftaUine 
lens ; while  Dr  Monro  obferves,  that  it  ends  foine 
way' behind  the  ciliary  circle. 

That  the  adion  of  the  eye  lies  wholly  in  the  recep- 
tion of  light,  excepting  only  a few  doubts,  appears 
very  plainly  from  phyftcal  and  mechanical  experi- 
ments. Light  is  a matter  either  the  fame  with,  or  very 
nearly  approaching  to,  that  of  fire,  extremely  fluid  and 
fubtile,  penetrating  through  all  even  the  hardeft  bo- 
dies, without  receiving  alteration  from  any  length  or 
diftance  in  its  courfe  ; moving  with  fuch  a very  great 
velocity,  as  to  run  through  the  diftance  between  the 
fun  and  earth  in  the  fpace  of  about  eight  minutes  and 
thirteen  feconds.  The  light  we  have  in  our  atmo- 
fphere  proceeds  cither  from  that  of  the  fun,  whofe  bo- 
dy feems  to  have  the  power  of  impelling  to  us,  in  right 
lines,  the  matter  of  light,  which  is  confufedly  fpread 
around  ; or  clfe  it  proceeds  from  fome  other  ignited 
point  or  lucid  body ; from  whence  the  rays  fpread 
every  way,  as  from  a centre  to  all  points  of  a large 
fphere,  fo  as  to  fall  upon  the  furfaces  of  bodies ; from 
whence  again  it  is  refleded  into  the  eye,  from  the  en- 
lightened furfaces,  in  angles  equal  to  that  of  their  in- 
cidence, fo  as  to  render  the  bodies  from  whence  it  thus 
flows  to  the  eye  both  vifible  and  of  fome  colour. 

It  is  now  fufficiently  evidenced  from  experiments, 
that  light  is  compofed  of  rays  in  right  lines,  almoft: 
without  any  phyfical  breadth  or  thicknefs ; and  yet, 
that  each  of  thefe  rays  is  again  feparablc  into  fevert 
other  permanent  and  immutable  rays  of  a lefler  kind. 
The  known  properties  of  thefe  rays  are,  that  all  of 
them,  conjoined  together,  conftitute  a white  beam  ; 
which,  being  refraded  by  the  minute  furfaces  of  bo- 
dies, are  fubdivided  into  rays  of  a red  colour,  which 
are  more  conftant  or  permanent,  hard,  and  lefs  refran- 
gible 5 next  to  which  follow  thofe  of  an  orange,  of 
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a yellow,  greeny  blue,  and  indigo  or  violet  colour ; 
of  which  thofe  are  always  weaker  and  more  refran- 
gible, which  are  farther  diftant  in  order  from  the  red 
rays.  A fhadow  arifes  from  a deficiency*  in  the  re- 
fleded  rays.  Thofe  primitive  rays,  varioully  compound- 
ed together  with  fliade,  make  up  all  the  variety  of  co'- 
lours. 

The  colours,  then,  which  feem  proper  to  bodies, 
arife  henge  ; that  the  minute  furfaces  of  their  confii- 
tuent  folid  particles,  by  which  their  pores  or  vacuities 
are  limited,  do,  according  to  the  difference  of  their 
thicknefs^  denfity,  &c.  refled  or  feparate  the  rays  of 
light,  fo  as  to  fend  more  of  one  kind  or  colour  to  the 
eye  than  another  ; whilfl  moft  part  of  the  remaining 
rays  are  loft  by  repeated  refledions  within  the  pores  of 
the  fubflance : fo  that  the  ftrongefl  and  thickeft  par- 
ticles refled  a white  colour  ; thofe  next  in  denfity  and 
fize,  a red  colour  ; till  at  lafl  the  minuteft  furfaces  re- 
fled  a violet  colour.  Thofe  bodies  are  opake,  which 
retain  the  rays  within  their  fubflance,  without  permit- 
ting any  to  pafs  through  them  : which  feems  to  follow 
from  the  largcncfs  and  the  number  of  the  pores,  to  the 
fldcs  of  which  the  light  is  attraded  ; which  pores  are 
filled  with  forne  matter  that  has  a power  of  refradion, 
(different  from  that  which  the  light  fuffers  from'the  parts 
of  the  body  itfelf.  Thefe  principles  we  embrace,  till  a 
new  theory  that  places  the  diverfity  of  colours  in  vibra- 
tions of  different  celerities  fhall  be  better  eflabliflied  ; 
neither  is  it  our  bufinefs  to  concern  ourfelves  with  this 
matter. 

Thefe  rays,  falling  obliquely  upon  the  furface  of 
liquors  of  various  denfities,  pafs  through  them  with  a 
change  in  their  diredion,  by  varioufly  receding  from 
or  approaching  nearer  to  a perpendicular : and  this  is 
called  their  refra6lion.  In  general,  the  denfer  the  me- 
dium, the  more  are  the  rays  bent  towards  the  perpen- 
dicular \ excepting  only  inflammable  liquors,  which, 
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by  a peculiar  property,  draw  the  rays  more  to  a perpen- 
dicular than  in  proportion  to  the  denfity  of  the  liquor. 
The  proportions  of  the  angles  of  incidence  to  thofe  of 
refraQion  are  obferved  to  be  conflant  enough  ; fo  that 
the  fine  of  the  radius  of  refradion  from  air  into  water 
is  to  the  fine  of  the  angle  of  incidence  as  3 to  4 : and 
in  the  radius,  palling  from  air  into  glafs^  the  fine  of 
the  incidence  is  to  that  of  refraction  as  1 7 to  1 1 ; and 
from  water  into  glafs,  as  5 i to  44. 

Rays,  which  come  through  the  air  with  but  little 
divergency,  (as  thofe  of  the  Ihn  do  on  account  of  their 
immenfe  diftance,  or  as  in  general  do  any  rays  that 
come  from  the  diftance  of  above  1 00  feet),  falling  out 
©f  the  air  upon  denfer  bodies,  fphcrically  convex,  are 
reflected  to  greater  angles,  as  of  48^  degrees  ; nor 
are  they  under  that  meafure.  If  the  angles  are  fmal- 
[er,  and  they  penetrate  the  refraCting  medium,  they 
are  there  fo  refraCted,  as  to  meet  together  in  one 
point,  which  is  called  their  ficus.  This  point  always 
falls  within  the  axis  or  radius  that  is  perpendicular  ta 
the  furface ; whence  it  becomes  permanent  and  un- 
changeable. So  that  the  focus  of  rays,  pafEng  from  air 
into  a fpherc  of  water,  will  be  diflant  from  the  axis 
one  femidiameter  of  the  fphere ; and  in  a globular 
glafs,  it  will  be  diftant  a fourth  part  of  the  diameter : 
but  in  a convex  lens  of  glafs,  that  is,  part  of  a fphere 
not  lefs  than  thirty  degrees,  and  equally  convex,  the 
focus  will  be  likewife  diftant  one  femidiameter  ; yet 
fo  that  the  rays  will  meet,  not  in  a Tingle  point,  but 
in  a little  circle. 

Therefore  the  rays  of  light,  whether  dire  Cl  or  in- 
flected, fall  in  fuch  a manner  upon  the  tunica  cornea 
of  the  eye,  as  to  form  a moft  fharp  cone  betwixt  the 
lucid  point  and  the  membrane  upon  which  they  arc 
fpread  : the  bafis  of  which  cone  will  be  the  furface  of 
the  cornea,  and  the  apex  in  the  radiant  point ; yet  fo 
that  all  rays  in  this  cone  may,  without  any  feafible  er- 
ror. 
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ror,  be  reckoned  parallel  with  each  other.  Among 
thefe,  there  are  feme  rays  reflected  back  from  the  cor- 
nea, without  ever  penetrating  the  furface  ; namely, 
all  fuch  as  fall  upon  that  membrane  in  a greater  angle 
than  that  of  forty  degrees.  Others,  which  enter  the 
cornea  at  very  large  angles,  but  lefs  than  the  former, 
and  fall  in  betwixt  the  iris  and  Tides  oi  the  cryftalline 
lens,  are  fulfocated  or  loft  in  the  black  paint  that  lines 
the  iris  and  the  ciliary  procelTes ; but  thofe  rays  only 
fall  upon  the  furface  of  the  lens,  which  enter  the  -cor- 
nea at  fmall  angles,  not  much  diftant  from  the  per- 
pendicular, or  at  moft  not  exceeding  twenty-eight  de- 
grees. By  this  means,  all  thofe  rays  are  excluded 
which  the  refrading  power  of  the  humours  in  the  eye 
could  not  be  able  to  concentrate  or  bring  together 
upon  the  retina ; without  which  they  would  paint  the 
objecl  too  large  and  confufedly. 

Thofe  (lender  rays,  therefore,  coming  thus  to  the 
thick  cornea',  which  is  denfer  than  water,  and  forms 
the  fegment  of  a fphere,  fuffer  thus  a greater  power  of 
refrai^lion,  and  pafs  through  it  in  a more  confidcrablc 
degree  towards  the  perpendicular  ; namely,  about  a 
fourth  part  : but  thefe  rays  falling  with  but  little  con- 
vcrgency  upon  the  aqueous  humour,  which  is  fmall  in. 
quantity  and  almoft  like  water,  making  there  no  fo- 
cus, becaufe  of  the  nearnefs  of  the  humour  to  the  cor- 
nea, go  on  nearly  parallel,  or  little  converging,  to  the 
next  adjacent  furface  of  the  very  pellucid  or  cryftalline 
lens  ; becaufe  their  divergency  was  confiderably  cor- 
refbed  by  the  refracting  power  of  the  cornea.  More- 
over, the  cornea  being  convex,  and  part  of  a lefs 
fphere  than  that  of  the  fclerotica,  receives  and  colleCfs 
a greater  number  of  rays  than  if  it  was  flatter  with  a 
lefs  furface. 

The  refracting  power  of  the  cryftaliine  lens,  which 
exceeds  that  of  water,  may  be  underflood  from  its 
greater  hardnefs  and  weight ; although  we  have  no 
certain  meafure.  In  this  lens,  therefore,  and  more 

11  3 cfpecially 


ITO 


THE  EYE, 


Part  VI, 


erpecially  in  its  poflerior  very  convcx  fide,  the  rays  will 
converge  greatly,  and  pafs  thence  Into  the  vitreous 
body. 

This  vitreous  body  is  denfer  than  water,  in  which 
it  finks  to  the  bottom ; but  rarer  than  the  cryftalline 
lens  ; and  continues  to  bend  the  rays  a little  more 
gently  towards  the  perpendicular,  till  at  length  the 
rays  coming  from  the  point  of  diftinft  vifion,  are  con- 
centrated into  a very  fmall  part  of  the  retina,  where 
they  paint  an  image  of  that  objeO;  from  whence  they 
come;  but  in  a pofition  inverted,  from  the  neceffary 
decuflation  or  eroding  of  the  rays.  The.  manner  in 
which  the  images  of  objefts  are  thus  painted,  may  be 
fecn  experimentally  in  an  artificial  eye,  or  by  a natural 
eye  when  the  back  part  of  the  fclerotica  is  cut  off,  and 
a piece  of  paper  placed  to  receive  the  objefl.  But  the 
image  we  fee  is  painted  on  the  outer  fide  from  the  op»- 
tic  nerve  within  the  bounds  of  the  vifual  axis  ; yet  fo 
that  it  is  not  a mere  point,  but  has  forne  degrees  of 
breadth ; fince  we  fee  many  objedfs  at  once,  whofe 
images  muff  be  in  diftin£l:  points  of  the  painted  field. 
And  there  an  objeft  is  feen  moft  diftindly,  becaufe 
the  rays  arrive  thither  nearly  perpendicular.  But  fre^ 
quently  this  point  of  vifion  does  not  fall  on  the  fame 
place  on  both  of  the  eyes.  When  the  lens  has  been 
couched  or  difplaced,  the  vitreous  body,  with  a weak- 
er refrading  powder,  ufualiy  fuffices  to  bring  the  vifual 
rays  together  to  a focus. 

Is  it  altogether  falfe  that  the  objed  is  painted  on 
the  retina  ? Or  is  this  pidnre  made  on  the  choroides  ? 
Is  this  new  opinion  confirmed  by  an  experiment,  by 
which  it  is  found  that  the  place  where  the  optic  nerve 
enters  is  blind  ? and  which  is  thus  explained,  that  there 
is  in  that  place  no  choroides  but  the  bare  retina,  and 
that  thence  there  is  no  vifion.  But-  this  is  repugnant 
to  a very  well  known  obfervation,  namely,  that  the 
retina  is  a moft  fenfible  nervous  medulla  ; and  that  the 
choroides  cpnhfts  almofl  entirely  of  a few  fmall  nerves, 
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and  of  velTels  mofl:  certainly  blind.  This  is  likewifc 
contradided  by  the  very  great  variety  of  the  choroides 
in  animals  ; the  equally  great  conftancy  of  the  retina  ; 
and  the  black  fpots,  which,  even  in  man,  obfcure  the 
exterior  furface  of  the  retina.  But  by  this  experi- 
ment we  know  the  reafon  why  the  optic  nerve  is  not 
inferted  into  the  axis  of'the  eye,  but  into  its  fide.  For 
thus,  except  only  in  one  Tingle  cafe,  where  there  is 
an  impediment  in  the  concourfe  of  lines  drawn 
through  the  centre  of  the  optic  nerves,  the  one  eye 
fees  and  affifts  that  whofe  blind  fide  is  turned  towards 
the  objed. 

But  fince  the  neceflary  offices  of  human  life  require 
a diftind:  object  to  be  painted  upon  the  retina,  not  on- 
ly by  the  rays  which  come  from  one  certain  diftance, 
but  likewife  by  rays  which  come  from  very  different 
parts  more  or  lefs  diftant ; therefore,  it  is  to  be  bei 
lieved,  that  the  neceffary  change  is  produced  in  the 
eye  by  its  own  proper  caufes.  Other  famous  anato- 
mifts  have  fuppofed  the  lens  moveable  by  the  powers 
before  mentioned.  This  art  of  feeing  diftindly  is 
faid  to  be  learned  by  experience,  it  being  unknown  to 
an  eye  lately  couched  of  a catarad.  Alfo,  in  an  arti- 
ficial eye,  the  ufe  and  neceffity  of  this  motion,  it  is  faid, 
may  be  plainly  perceived.  Therefore  too  great  a di- 
vergency of  the  rays,  as  in  thofe  which  come  from 
objedls  very  clofc  to  the  eye,  is  corrected  by  a remo- 
val of  the  lens  farther  from  the  retina,  fo  as  to  bring 
the  focus  of  the  diverging  rays  upon  the  retina  itfelf^ 
which  would  othenvife  have  fallen  behind  the  eye  ; 
for  the  refracting  power  of  the  eye  being  determined, 
that  which  will  unite  the  focus  of' rays  coming  from 
the  diftance  of  three  feet,  fo  as  to  make  them  fall 
perfectly  upon  the  retina,  will  not  be  able  to  colleCt 
together  into  the  fame  point  thofe  rays  which  come 
from  the  diftance  of  three  inches  ; and  rays  ftill  more 
diverging  will  meet  together  yet  farther  behind  the 
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eye,  if  they  are  not  collefted  together  by  a greater 
refra^ling  power. 

But  thole  rays,  which  come  from  parts  very  remote* 
and  which  may  be  therefore  counted  parallel,  will 
meet  together  before  the  retina,  in  the  vitreous  body  j 
and  again  feparate  according  to  the  nature  of  rays 
from  the  point  of  concourfe,  as  if  it  w^as  a lucid  point  i 
to  remedy  which,  therefore,  it  is  probable  that  thofe 
powers  remove  the  cryftalline  lens  back  from  the  cor^ 
nea  nearer  to  the  retina  ; that  the  rays,  which  come 
together  from  a certain  diftance  to  the  lens,  may  be 
alfo  united  together  at  a certain  proportionable  diflancc 
on  the  retina.  For  an  eye,  that  will  collet  the  rays 
coming  from  feven  inches,  fo  as  to  unite  them  on  the 
retina,  will  colled:  thofe  together  before  the  retina 
which  come  from  a diftance  of  three  feet.  It  was 
therefore  perfectly  neceflary  for  the  eye  to  be  made 
thus  changeable,  that  we  might  be  able  to  fee  diflindly 
at  various  diltances,  But  the  point  of  diftind  vifioi> 
is  in  that  part  of  the  retina  where  the  given  objed  is 
painted  in  the  leaft  compafs  pofTible.  The  powers  cau- 
fing  the  vifual  rays  to  unite  or  converge  on  the  retina, 
are  often  very  different  in  the  two  eyes  of  one  and  the 
fame  perfon,  fo  as  to  render  one  eye  nearly  prefbyop* 
tical  or  long  fighted,  and  the  other  myoptical  or  fhort* 
fighted. 

Thcfe  and  other  things  fimilar  arc  commonly  recei- 
ved and  taught,  more  efpeciaily  by  the  mathematic 
clans,  who  more  readily  perceive  the  ncceffity  of  thcfe 
changes.  But  yet  there  is  no  ^ower  in  the  human 
eye  which  can  either  move  the  cryftalline  humour  out 
of  its  place,  or  comprefs  it.  But  we  do  not  perceive 
this  faculty  in  ourfclves  : for  w^e  move  a book  nearer 
to  our  eyes  when  it  is  too  far  off,  fo  as  to  appear  con- 
fufed  ; which  w^e  would  have  no  occafion  to  do,  if  by 
changing  the  internal  figure  of  the  eye  we  could  cor- 
red  the  fault  of  the  diftance  : and  through  a fmall 
liojc,  we  perceive  an  objed  only  fmgle  in  the  point 
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of  diftin£b  vlfion,  but  double  in  every  other.  Perhaps 
the  contradion  of  the  pupil  may  do  fomething,  by 
which  we  can  perceive  more  dillindly  fuch  objedts  as 
arc  near. 

But  this  artifice  of  the  eye  is  not  fufficient  in  all 
perfons.  For  there  are  now  a greater  number  of  peo- 
ple than  formerly  employed  in  a fiudious  or  fcdentary 
life,  and  taken  up  with  the  obfervation  of  more  minute 
objeds  ; by  which  the  cornea  is  rendered  more  con- 
vex and  denfe,  and  the  cryftalline  lens  more  folid  and 
of  Icfs  fegments  ; while  the  eye  itfelf,  by  the  weight 
of  the  humours,  is  more  elongated,  and  the  reft  of 
the  humours  themfelves  are  probably  more  denfified  : 
many  or  all  of  which  circumftances  attend  the  eyes  of 
one  perfon.  In  fuch,  the  iris  is  fenfible  in  a fmall 
light ; w'hence,  by  winking,  or  draining  the  eye-lid, 
they  are  denominated  myopes^  fbort  or  near  fighted.  In 
thele,  the  point  of  diltintf  vifion  is  very  near  to  the 
eye,  from  one  to  feven  inches  from  before  the  cornea  ; 
but  they  fee  remoter  objeds  more  obfcurcly,  without 
being  able  to  diftinguilh  their  parts.  The  reafon  of 
this  is  evident ; fince,  from  the  forementioned  caufes, 
there  is  a greater  refrading  power  of  the  humours,  by 
which  the  diftant  and  confequently  parallel  rays  arc 
obliged  to  meet  in  their  focus  before  the  retina  ; from 
whence  fpreading  again,  they  fall  upon  the  retina  in 
many  points.  Thus  alfo  to  a good  eye,  the  fenfe  of 
objeds  which  are  too  near  the  cornea  is  confufed  ; be- 
caufe  the  rays  coming  from  thence  are  fpread  all  over 
the  retina,  without  being,  colleded  towards  the  centre. 

The  remedy  for  this  fault  in  the  fight  is  to  corred 
it  in  its  beginning,  by  viewing  diftant  places,  by  keep- 
ing the  eyes  from  minute  or  near  objeds,  and  by  the 
ufe  of  concave  glades  ; or  by  viewing  things  through  a 
fmall  hole,  by  which  the  light  is  weakened.  When 
the  diforder  is  confirmed,  the  remedy  is  a concave  lens, 
Tvbich  takes  off  a 'degree  of  the  refrading  power  in 
humours,  cornea,  and  cryftalline  lens,  in  propor- 
tion 
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tion  as  it  is  more  concave  ; by  which  means  the  focus 
of  rays  from  remote  objcds  is  removed  farther  behind 
the  cornea,  fo  as  to  fall  upon  the  retina.  This  glafs 
ought  to  be  a portion  of  a fptiere,  whofe  diameter  is 
equal  to  the  diftance  of  diftindt  vifion  from  the  naked 
eye,  fquared  by  the  diftance  of  diftindt  vifion  in  the 
armed  eye,  and  divided  by  the  difference  betwixt  them. 
Age  itfelf  advancing,  gives  fome  relief  to  the  fhort* 
fighted  ; for  children  are  in  a manner  naturally  myopti- 
cal : but,  as  the  eye  grows  older,  it  becomes  flatter,  in 
proportion  as  the  folids  grows  ftronger  ; and,  contrac- 
ting to  a fhorter  axis,  the  converging  powers  df  the  lens 
and  cornea  are  diminifhed. 

Another  diforder  of  the  fight,  contrary  to  the  for- 
mer, troubles  people  who  are  often  looking  upon  very 
diftant  objedls,  and  is  more  efpecially  familiar  and  in- 
curable in  old  people.  In  fuch,  the  cornea  and  cry- 
ftalline  lens  are  flatter,  and  the  humours  of  the  eye 
have  a lefs  refradling  power.  Hence  near  objedls,  whofe 
rays  fall  very  diverging  upon  the  cornea,  appear  con- 
futed ; becaufe  the  converging  or  refradling  powers 
of  the  eye  are  not  fuffleient  to  bring  the  rays  together 
in  a focus  upon  the  retina,  but  the  rays  go  on  fcattered 
through  the  retina,  and  through  the  point  of  their  pen- 
cil behind  the  eye ; from  whence  vifion  is  confufed. 
The  point  of  diftindl  vifion  among  prefbyopi,  or  old 
or  long-fightcd  people,  is  from  the  diftance  of  fifteen 
inches  to  three  feet. 

Such  perfons  are,  in  fome  meafure,  relieved  by  look» 
ing  through  a black  tube  held  before  the  eye ; by  the 
ufe  of  which  the  retina  grows  tenderer,  and  the  rays 
come  to  the  eye  in  a parallel  dircdllon.  The  remedy 
here  is  a convex  lens  of  glafs,  which  may  caufc  the 
rays  to  converge  and  unite  together  fooner  in  a focus, 
that  it  may  not  fall  behind  the  eye,  but  upon  the  reti- 
na. The  diameter  of  the  fphere,  of  which  fuch  a 
lens  ought  to  be  a portion,  is  determined  as  before. 

There 
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There  is  no  hope  from  age,  which  increafes  the  ma* 
lady. 

The  medium  betwixt  fhort  and  long  lighted  is  the 
belt,  by  which  a perfon  can  fee  diftintlly  enough  ob- 
jects that  are  both  near  and  remote  ; and  of  this  kind 
we  reckon  an  eye  that  is  able  to  read  diftindtiy  at  the 
diltance  of  one  foot.  But  to  this  are  to  be  added  o- 
ther  neceflary  conditions ; fuch  as  a perfect  clearnefs 
of  the  humours  ; a due  mobility  of  the  eye  itfelf,  and 
its  parts ; a fenfibility  of  the  pupil  and  retina,  neither 
too  tender  nor  too  tough. 

But  the  mind  not  only  receives  a reprefentation  of 
the  image  of  the  objeff  by  the  eye,  imprefled  on  the 
retina,  and  transferred  to  the  common  fenfory  or  feat 
of  the  foul ; but  fhe  learns  or  adds  many  things  from 
mere  experience,  which  the  eye  itfelf  does  not  really 
fee,  and  other  things  the  mind  confiders  or  interprets 
to  be  different  from  what  they  appear  to  her  by  the 
eye.  And  firft,  the  magnitude  of  an  objefl  is  judged 
of  by  an  optical  angle  intercepted  ; as  the  bafis  of  a 
triangle  betwixt  the  cornea,  and  as  the  point  of  a cone 
betwixt  the  radiant  objed.  From  hence,  things  very 
near  feem  large,  and  remote  objects  feem  fmall.  Hi- 
ther may  be  referred  the  power  of  microfeopes,  by 
which  objefls  are  made  to  appear  to  us  fo  much  larger, 
as  the  diftance  of  the  focus  of  the  lens  or  magnifier  is 
lefs  than  the  diftance  of  diflind  vifion  ; when,  in  reali- 
ty, they  do  not  appear  larger,  only  more  diftinft  and 
lucid ; whence  the  mind  judges  them  to  be  nearer. 

The  ftrength  of  vifual  light  likewife  is  proportionable 
to  the  fame  angle,  in  the  external  day-light ; and  the 
multitude  or  number  of  the  rays,  joined  with  the  fmall- 
nefs  of  the  feat  which  they  afFe£t  in  the  retina,  occa- 
fions  near  objeds  to  appear  brighter,  and  diftant  ob- 
jects more  obfeure  ; or  if  remote  objeds  appear  bright 
by  their  own  light,  the  mind  reprefents  them  as  large, 
pear  at  hand,  or  both. 

The  place  of  a diftant  objed  appearing  to  one  eye,  is 
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reckoned  to  be  m a line  comprehended  by  two  other 
ilraight  lines  drawn  to  the  extremities  of  the  body.  If 
the  fame  body*  is  looked  upon  with  both  eyes,  it  will 
then  feem  to  be  in  the  concourfe  of  two  lines  drawn 
through  the  axis  of  both  eyes  to  that  obje£J:. 

Dijlanct  we  cannot  perceive ; and  if  a blind  man, 
who  never  faw,  fhould  by  any  means  be  reftored  to 
fight,  he  would  imagine  every  thing  he  faw  to  touch 
his  eyes.  Even  we  who  are  accuftomed  to  judge  by 
f^ght,  make  many  fallacious  conjedures  concerning  the 
<]in;ance  ofobjeds:  but  concerning  this  wc  judge  as 
well  from  the  known  diminution  of  the  bulk  of  the 
body,  as  from  the  lefler  ftrength  of  the  light,  and  faint 
image  of  the  objed  whofe  parts  we  are  lefs  capable  of 
diftinguifliing,  and  from  the  number  of  bodies  interpo- 
fed,  whofe  diftance  is  known. 

The  tmvexiiy  or  protuherame  of  a body  is  not  feen  ; 
but  is  afterwards  judged  of  by  experience,  after  we  have 
iearned,  that  a body,  which  is  convex  to  the  feeling, 
•caufes  light  and  fhadow  to  be  difpofed  in  a certain 
manner.  Hence  it  is,  that  inicrofeopes  frequently 
pervert  the  judgment,  by  tranfpofing  or  changing  the 
fhadows.  I'he  fame  alfo  happens  in  that  phenomenon 
which  is  not  yet  fufficiently  underftood,  by  which  the 
concave  parts  of  a feal  arc  made  to  feem  convex,  and 
the  contrary. 

The  vifible  fituation  of  the  parts  of  an  objed,  are 
judged  by  the  mind  to  be  the  fame  with  that  which 
they  naturally  have  in  the  objed,  and  not  the  inverted 
pofition  in  which  they  are  painted  upon  the  retina.  But 
it  is  certainly  a faculty  innate  or  born  with  the  eye,  to 
reprefent  objeds  upright  to  the  mind,  whenever  they 
arc  painted  inverted  upon  the  retina ; for  new-born 
animals  always  fee  things  upright.  And  men  who 
have  been  born  with  catarads,  without  ever  being  able 
to  fee,  are  oblcrvcd,  upon  couching  the  catarads,  to 
fee  every  thing  in  its  natural  fituation,  without  the  ufe 
of  any  keiing,  or  previous  experiences. 

One 
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One  thing  which  impofes  upon  the  mind,  Is  the  con- 
tinuance which  external  fenfations  make,  during  al- 
moft  the  fpace  of  a fecond  of  a minute,  after  they  f^ave 
been  conveyed  to  the  fenforium  by  the  eyes  ; whence 
they  are  reprefented  to  the  mind  as  objcdls  really  pre- 
fent.  From  hence  proceeds  the  idea  of  a fiery  circle 
from  the  circumrotation  of  a lucid  body;  and  from 
hence  proceeds  the  continuance  of  the  fliining  image 
of  the  fun,  and  fometimes  of  other  bodies,  after  they 
have  been  viewed  by  the  eye. 

Do  we  perceive  only  that  object  diftinflly  which  is 
diredly  before  that  part  of  the  retina  which  fees  mod: 
difiindtiy  ? And  does  the  eye  perfuade  itfclf,  that  it  fees 
many  obje<^s  at  a time,  partly  from  the  duration  of  the 
ideas,  and  partly  from  the  quieknefs  of  the  motions  of 
(he  eye?  Concerning  the  moft  diftin(S:  vifion,  this  is 
moft  certain;  but  we  cannot  affirm  it  of  that  which  is 
kfs  diftin^.  Why  do  we  fee  only  one  objed  with  two 
eyes?  Becaufe  the  fenfation  becomes  one,  and  without 
difference,  when  we  have  fimilar  impreffions  of  two 
objedls.  For,  even  without  the  concourfe  of  optic 
nerves,  infects  who  have  numerous  eyes  perceive  ob- 
jeds  fingle.  Hence  the  images  of  two  objeds  excite 
only  one  fenfation,  when  they  fall  upon  the  fame  point 
of  the  retina;  but  two  fenfations  arife  from  one  objed, 
when  the  images  fall  upon  different  parts  of  the  retina.. 
Whence  proceed  diurnal  and  nodurnal  blindnefs? 
The  former  is  common  to  many  nations  living  in  the 
warmeft  climates,  under  the  brighteft  rays  of  the  fun^ 
and  to  old  men.  The  other  happens  in  inflamed  eyes, 
and  young  men  of  a hot  temperament,  and  hence  en- 
dowed with  eyes  vaftly  fcnfible.  Whence  do  animals 
fee  in  the  dark?  From  a large  diktiblc  pupil,  and  ten- 
der retina ; a fhining  choroides,  and  one  which  refleds 
the  light  very  ftrongly.  Why  are  wc  blind  when 
brought  out  of  a ftrong  light  into  a weak  one  ? Bccaufe 
the  optic  nerve,  having  fuffered  the  adion  of  ftronger 
caufes,  is  incapable  of  being  moved  by  weaker  ones. 

Whence 
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Whence  have  we  a pain,  by  pafling  fuddenly  from  a 
dark  place  into  the  light  ? Becaufe  the  pupil,  being 
widely  dilated  in  the  dark,  fuddenly  admits  too  great  a 
quantity  of  light  before  it  can  contrad  ; whence  the 
tender  retina,  which  is  cafily  aife£ted  by  a fmall  light, 
feels,  for  a time,  an  impreffion  too  fharp  and  ftrong. 
Whether  fee  we  with  one  eye,  or  with  both  ? Mofl:  fre- 
quently with  one,  and  more  crpecially  the  right  eye : 
but  when  both  are  employed  together,  we  fee  more 
objects,  and  more  plainly ; and  we  alfo  diftinguilh  more 
points  of  the  fame  objed,  and  judge  better  of  their  dif- 
tances* 


Sect.  HI.  The  Nose. 


The  parts  of  which  the  nofe  is  compofed,  may  be 
divided  in  two  different  ways,  viz.  from  their  fituation^ 
into  external  and  internal  parts  5 and,  from  their  (true- 
ture,  into  hard  and  foft  parts. 

The  external  parts  are  the  root  of  the  nofe,  the  archj 
the  back  or  fpine  of  the  nofe,  the  fides  of  the  nofe  or 
of  the  arch,  the  tip  of  the  nofe,  the  alas,  the  external 
nares,  and  the  part  under  the  feptum. 

The  internal  parts  are  the  internal  nares,  the  feptum 
narium,  the  circumvolutions,  the  conchas  fuperiores, 
or  offa  fpongiofa  fuperiora,  chonchae  inferiores,  the  po'r 
fferior  openings  of  the  internal  nares,  the  finus  fronta- 
les,  finus  maxillares,  finus  fphenoidales,  the  dudus  la- 
crymales,  and  dudus  palatini. 

The  firm  or  hard  parts  are  moflly  bony,  and  the  refi: 
cartilaginous,  viz.  the  os  fronds,  os  ethmoides,  os 
fphenoides,  offa  maxillaria,  offa  nafi,  offa  unguis,  offa 
palati,  vomer,  concha  inferiores,  and  the  cartilages. 
To  thefe  we  may  add  the  pcriolteum  and  perichon- 
drium, as  parts  belonging  to  the  bones  and  carti- 
lages. 

The  foft  parts  arc  the  integumehts,  mufeles,  facciv 
1 lus 
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lus  lacrymalis,  membrana  pitultaria,  velTels,  nerves, 
and  hairs  of  [the  narcs.  The  bony  parts  have  been  all 
explained  in  the  defeription  of  the  fkeleton ; and  there- 
fore wc  need  only  in  this  place  fet  down  the  diftri- 
bution  and  difpofition  thereof,  for  the  formation  of 
fome  of  the  principal  parts.  The  feptum  is  formed  by 
the  defeending  lamina  of  the  os  ethmoides,  and  by  the 
vomer ; and  it  is  placed  in  the  groove  framed  by  the 
criftae  of  the  ofla  maxillaria,  and  rifing  edges  of  the 
offa  palati.  The  fore  part  of  the  nofe  is  formed  by  the 
ofla  nafi ; and  the  Tides,  by  the  fuperior  apophyfes  of 
the  ofla  maxillaria. 

The  internal  nares,  or  the  two  cavities  of  the  nofe, 
comprehend  the  whole  fpace  between  the  external 
nares  and  pofterior  openings,  immediately  above  the 
arch  of  the  palate,  from  whence  thefe  cavities  reach  up- 
wards as  far  as  the  lamina  cribrofa  of  the  os  ethmoides, 
where  they  communicate  forward  with  the  finus  fron- 
tales,  and  backward  with  the  finus  fphenoidalcs.  La- 
terally, thefe  cavities  are  bounded  on  the  infide  by 
the  feptum  narium ; and  on  the  outfide,  or  that  next 
the  cheek,  by  the  conchse  or  ofla  fpongiofa  between 
which  they  communicate  with  the  finus  maxillaris- 

Thc  particular  fituationof  thefe  cavities  deferves  our 
attention.  The  bottom  of  them  runs  diredly  back-, 
ward,  fo  that  a ftraight  and  pretty  large  flilet  may  ea- 
fily  be  pafled  from  the  external  nares,  under  the  great 
apophyfis  of  the  occiptial  bone.  The  openings  of  the 
maxillary  finufes  are  nearly  oppofite  to  the  upper  edge 
of  the  ofla  malarum.  The  openings  of  the  frontal  fi- 
nufes  are  more  or  lefs  oppofite  to  and  between  the 
pulleys  or  rings  of  the  mufeuli  trochleares;  and  by 
thefe  marks  the  fituation  of  all  the  other  parts  may  be 
determined. 

The  inferior  portion  of  the  external  nofe  is  compofed 
of  fcveral  cartilages,  which  are  commonly  five  in  num- 
ber, and  of  a pretty  regular  figure.  The  reft  are  only 
additional,  fmaller,  more  irregular,  and  the  number 
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of  th^m  more  uncertain.  Of  the  five  ordinary  cartila- 
ges, one  is  fituated  in  the  middle,  the  other  four  late- 
rally. The  middle  cartilage  is  the  mdft  confiderable, 
and  fupports  the  refi,  being  connctled  immediately  to 
the  bony  parts ; but  the  other  four  are  connefled  to 
the  middle  cartilage,  and  to  each  other,  by  means  of 
ligaments. 

The  principal  cartilage  of  the  nofe  confifts  of  three 
parts,  one  middle  and  two  lateral.  The  middle  por- 
tion is  a broad  cartilaginous  lamina,  joined,  by  a kind, 
of  fymphyfis,  to  the  anterior  edge  of  the  middle  lami- 
na of  the  os  ethmoides,  to  the  anterior  edge  of  the  vo- 
mer, and  to  the  anterior  part  of  the  groove  formed  by 
the  offa  maxillaria,  as  far  as  the  nafal  fpines  of  thefe 
bones.  This  lamina  completes  the  feptum  narium, 
and  indeed  forms  the  principal  part  thereof. 

The  lateral  portions  are  oblique  and  harrow,  fuited 
to  the  correfponding  parts  of  the  bony  arch.  Where 
they  join  the  middle  lamina,  a fuperficial  groove  is 
obfervable  ; which  makes  them  fometimes  appear  like 
two  diftind  pieces,  feparated  from  the  lamina,  though 
they  are  really  continuous.  This  ihallow  groove  ter-» 
minates  below  by  a fmall  crifta. 

The  lateral  cartilages  are  two,  on  each  fide  of  thd 
inferior  part  of  the  lamina ; one  anterior,  the  other 
'pofterior.  The  two  anterior  cartilages  are  very  much 
bent  forward,  and  form  what  is  called  iht  tip  of  the 
nofe;  the  fpace  between  their  incurvated  extremities 
being  commonly  filled  with  a kind  of  fatty  fubfiance. 
The  two  pofterior  cartilages  form  the  alas  of  the  nares, 
being  pretty  broad,  and  of  an  irregular  figure. 

The  fpaces  left  between  fome  portions  of  the  ante- 
rior and  pofterior  cartilages,  thofe  between  (he  pofte- 
rior cartilages  and  the  neighbouring  parts  of  the  ofi'a 
maxillaria,  and  laftly  thofe  between  thefe  four  lateral 
cartilages  and  the  principal  lamina,  vary  in  difierent 
fubjefts  j and  are  filled  by  fmall  additional  cartilages, 
2 the 
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the  number,  fize,  and  figure  of  which  are  as  various 
as  the  interftices  in  which  they  lie. 

The  fub-feptum,  or  portion  under  the  feptum  nari- 
uni^  is  a pillar  of  fat  applied  to  the  inferior  edge  of  the^ 
cartilaginous  partition,  in  form  of  a foft  moveable  ap- 
pendix, The  thicknefs  of  the  alae  narium,  and  efpe- 
cially  that  of  their  lower  edges,  is  not  owing  to  the 
cartilages,  which  are  very  thin,  but  to  the  fame  kind  of 
folid  fat  with  which  thefe  cartilages  are  covered.  The 
great  cartilage  is  immoveable  by  reafon  of  its  firm  con- 
nexion to  the  bony  parts  of  the  nofe  ; but  the  lateral 
cartilages  are  moveable,  becaufe  of  their  ligamentous 
connexions,  and  they  are  moved  in  different  manners 
by  the  mufcles  belonging  to  them. 

The  external  nofe  is  covered  by  the  common  inte- 
guments, the  fkin,  epidermis,  and  fat.  The  parts 
which  cover  the  tip  of  the  nofe  and  alae  narium,  are 
pierced  with  the  duXs  of  a great  number  of  glandulse 
febacese,  the  contents  of  which  may  cafily  be  fqueezed 
out  by  the  fingers.  All  thefe  bony  and  cartilaginous 
parts  have  likewife  the  common  periofteum  or  peri- 
chondrium. 

Mufcles  of  the  nofe*  Six  mufcles  are  Commonly  rec- 
koned to  belong  to  the  nofej  two  levatorcs,  two  de- 
preffores,  and  two  compreffores.  In  very  mufculat 
bodies,  there  are  likewife  fome  fupernumerary  mufcles* 
or  fmall  acceflbrii.  The  nofe  may  alfo  be  moved  in 
fame  meafure  by  the  neighbouring  mufcles,  which  in 
many  cafes  become  affiftants  to  the  proper  mufcles  of 
this  organ. 

The  firfl  pair  of  thefe  mufcles  raifes  and  dilates  the 
ala  of  the  nares  when  they  aX.  They  likewife  wrin- 
kle the  fkin  on  the  Tides  of  the  nofe.  The  fecond 
pair  have  the  contrary  effeX ; and  the  third  pair 
comprefs  the  fides  of  the  nofe  to  the  feptum,  as  in 
fmelling. 

Membrana  pHuitaria*  The  membrana  pituitaria 
is  that  which  lines  the  whole  internal  nares,  the  offa 

VoL.lI.  1 fpongi- 


}22 


Part  VI. 


THE  NOSE, 

fponglofa,  the  Tides  of  the  feptum  narium,  and  by  an 
uninterrupted  continuation,  the  inner  furface  of  the 
Tinus  frontalcs  and  maxillares,  and  of  the  dudlus  lacry- 
inales,  palatini,  and  fpbenoidales.  It  is  likewife  con- 
tinued down  from  the  nares  to  the  pharynx,  feptum 
palati,.  Euftachian  tubes,  as  we  Ihall  fhow  hereafter. 
It  is  likewife  known  by  the  name  of  Schneidenanaf 
from  the  anatomift  who  has  given  a defeription  of  it. 

It  is  termed  ptuitaria^  becaufe,  through  the  greateft 
part  of  its  large  extent,  it  ferves  to  feparate  from  the 
arterial  blood  a mucilaginous  lympha,  called  fituita  by 
the  ancients,  which  in  the  natural  ftate  is  pretty  li* 
quid ; but  it  is  fubjed  to  very  great  changes,  beco- 
ming fometimes  glutinous  or  fnotty,  fometimes  lim- 
pid, &c.  neither  is  it  feparated  in  equal  quantities 
through  the  whole  membrane. 

When  we  carefully  examine  this  membrane,  it  ap- 
pears to  be  of  a different  {lruci:ure  in  different  parts. 
Near  the  edge  of  the  external  nares  it  is  very  thin,  ap- 
pearing to  be  the  fkin  and  epidermis  in  a degenerated 
itate.  All  the  other  parts  of  it  in  general  are  fpojigy, 
and  of  different  thickneffes.  The  thickeft  parts  are 
thofe  on  the  feptum  narium,  on  the  whole  lower  por- 
tion of  the  interal  nares,  and  on  the  conchse  \ and  if 
we  make  a fmall  hole  in  it  at  any  of  thefe  places,  and 
then  blow  through  a pipe,  we  difeover  a very  large 
cellular  fubftance.  In  the  finufes  it  appears  to  be  of  a 
more  flender  texture. 

Winflow  obferves,  that  on  the  fide  next  the  periofte- 
um  and  perichondrium,  it  is  plentifully  ftored  with 
fmall  glands,  the  excretory  duds  of  which  are  very 
long  near  the  feptum  narium,  and  their  orifices  very 
vifible ; and  that  by  applying  a pipe  to  any  of  thefe 
orifices,  the  duds  may  be  blown  up  alniolt  through 
their  whole  extent;  but  that  in  order  to  this,  the  parts 
mufl  firft  be  very  well  cleaned  and  wafhed  in  lukewarm 
water.  Sabatier  gives  fomewhat  of  a different  deferip- 
tion : He  admits  of  raucous  follicles } but  fays  they  arc 
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very  different  froiri  thofe  which  are  properly  called 
glands. 

Smus»  The  frontal,  maxillary,  and  fphenoidal  finu- 
fes  open  into  the  internal  nares,,  but  in  different  man^ 
ners.  The  frontal  fmufes  open  from  above  downward, 
anfwering  to  the  infundibula  of  the  os  ethnioides  de- 
fcribed  in  the  hiftory  of  the  fkeleton.  The  fphenoi- 
dales  open  forwards,  oppofite  to  the  pofterior  orifices 
of  the  nares ; and  the  maxillares  open  a little  higher^ 
between  the  two  conchee  or  offa  fpongiofa.  Therefore 
the  finus  frontales  difcharge  themfelves  niofl:  readily 
when  we  ftand  or  lit  j and  the  fphenoidales,  when  the 
head  is  inclined  forward. 

The  finus  maxillares  cannot  be  emptied  wholly  or 
both  at  the  fame  time  in  any  one  fituation.  Their  open- 
ing, which  in  fome  fubjefts  is  lingle,  in  others  double, 
&c.  lies  exaftly  between  the  two  offa  fpongiofa  of  the 
fame  fide,  about  the  middle  of  their  depth ; fo  that 
when  the  head  is  held  ftraight,  or  inclined  forward  or 
backward,  they  can  only  be  half  emptied  5 but  when 
we  lie  on  one  fide,  the  finus  of  the  oppofite  fide  may 
be  wholly  emptied,  the  other  remaining  full. 

It  is  proper  here  to  obferve  the  whole  extent  of  th^ 
maxillary  finus.  Below^  there  is  but  a very  thin  par- 
tition between  it  and  the  dentes  moIarcSj  the  roots  of 
which,  in  fome  fubjeds^  perforate  that  feptum.  A- 
bove,  there  is  only  a very  thin  tranfparent  lamina  be- 
tween the  orbit  and  the  finus.  Backwardj  above  the 
tuberofity  of  the  os  maxillare,  the  fides  of  the  finus  are 
very  thin,  efpccially  at  the  place  which  lies  before  the 
root  of  the  apophyfes  pterygoides.  Inward, |or  toward 
the  conchas  nariumj  the  bony  part  of  the  finus  is  like- 
wife  very  thin. 

Sacculus  lacrymalh.  The  lacrymal  facculus  is  an  ob- 
long membranous  bag,  into  which  the  ferous  fluid  is 
difeharged  from  the  eye  through  the  punda  lacryma- 
lia,  already  deferibed,  and  from  which  the  fame  fluid 
pafles  to  the  lower  part  of  the  internal  nares,  h is  fi- 
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tuated  in  a bony  groove  and  canal,  formed  partly  by 
the  apophyfis  nafalis  of  the  os  maxillare  and  os  unguis, 
partly  by  the  fame  os  maxillare  and  lower  part  of  the 
os  unguis,  and  partly  by  this  lower  portion  of  the  os 
unguis,  and  a fmall  fuperior  portion  of  the  concha  na- 
rium  inferior.  This  groove  and  canal  are  the  bony 
lacrymal  duft,  about  which  beginners  fhould  confult 
what  was  faid  in  the  defeription  of  the  (keleton. 

With  refpe6t  to  the  fituation  of  this  bony  du6i:.  It 
runs  down  for  a little  way  obliquely  backward,  toward 
the  lower  and  lateral  part  of  the  internal  nares  on  each 
fide,  where  its  lower  extremity  opens  on  one  fide  of  the 
linus  maxillaris  under  the  os  fpongiofum  inferius,  near- 
ly at  the  place  from  which  a perpendicular  line  would 
fall  in  the  interftice  between  the  lecond  and  third  den- 
tes molares.  The  upper  part  of  this  dudl  is  only  an 
half-canal  or  groove ; the  lower  is  a complete  canal, 
narrower  than  the  former. 

The  facculus  lacrymalis  may  be  divided  into  a fupe- 
rior or  orbitary  portion,  and  an  inferior  or  nafal  portion. 
The  orbitary  portion  fills  the  whole  bony  groove,  be- 
ing fituated  immediately  behind  the  middle  tendon  of 
the  mufculus  orbicularis.  About  oneTourth  of  its 
length  is  above  this  tendon,  and  the  reft  below ; the 
upper  part  is  the  lacrymal  fac  properly  fo  called  ; 
while  the  nafal  portion,  which  lies  in  the  bony  canal 
of  the  nofe,  being  narrower  and  fhorter  than  the  for- 
mcr,  is  termed  lacrymal  du6l:  the  one  is  merely  a con- 
tinuation of  the  other,  wiihout  any  valve,  &c.  between 
them. 

The  orbitary  portion  is  difpofed  at  its  upper  extre- 
mity much  in  the  manner  of  an  inteftinum  caecum,  and 
at  the  lower  extremity  is  fomewhat  narrower  than  the 
portio  nafalis.  Towards  the  internal  angle  of  the  eye, 
behind  the  tendon  of  the  orbicular  inufcle,  it  is  perfo- 
rated by  a fmall  Ihort  canal  formed  by  the  union  of  the 
lacrymal  duds. 

The  nafal  portion  becomes  gradually  larger  towards 
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its  under  end,  and  having  reached  the  lower  part  of 
the  bony  dud  under  the  inferior  concha,  is  perforated 
by  a round  opening  ; but  which  at  firft  fight  appears 
oblong,  and  is  confiderably  fmaller  than  the  cavity  of 
the  dud. 

If  a tranfverfe  line  be  drawn  between  the  lower  part 
of  the  nofe  and  os  maise,  and  another  line  be  drawn 
diredly  upward,  oppofite  to  the  third  dens  molaris-,  or 
oppofite  to  the  fecond  and  third,  thefe  two  lines  will 
interfed  each  other  nearly  at  the  lower  extremity  of 
this  facculus. 

Sometimes  the  upper  extremity  of  this  bag  has  been 
found  divided  into  an  anterior  and  pofterior  part,  by  a 
kind  of  valvula  connivens  lying  in  the  anterior  portion, 
a little  lower  than  the  tendon  of  the  mufculus  orbicu- 
laris. The  fmall  common  canal  of  the  two  lacrymal 
duds  opens  in  the  pofterior  part  of  this  facculus. 

The  fubftance  of  this  facculus  is  fomething  fpongy 
or  cellulous,  and  pretty  thick,  being  ftrongly  united 
by  its  convex  fide  to  the  periofteum  of  the  bony  canal, 
which  may  be  very  diftindly  fhown.  Sabatier  obferves, 
that  its  fubftance  is  fimilar  to  that  of  the  membrana  pi- 
' tuitaria,  and  that  it  is  lined  with  the  fame  kind  of  mu- 
cous within.  Its  ufe  has  been  compared  by  fome  late 
writers  to  that  of  the  bladder  of  urine,  as  was  mention- 
ed in  the  defeription  of  the  eye. 

Du6ius  inciforlu  The  dudus  inciforii,  or  nafo-palatini 
of  Steno,  are  two  canals  which  go  from  the  bottom  of 
the  internal  nares  crofs  the  arch  of  the  palate,  and  open 
behind  the  firft  or  largeft  dentes  inciforii.  Their  two 
orifices  may  be  diftindly  feen  in  the  fkeleton  at  the 
lower  part  of  the  nafal  foftse,  on  the  anterior  and  lateral 
fides  of  the  criftas  maxillares ; and  we  may  likewife 
perceive  their  oblique  pafiage  through  the|maxillary 
bones,  and  laftly  their  inferior  orifices  in  a fmall  cavity 
or  folfula  called  foramen  palatinum  anterius.  In  frefh 
fubjeds  they  are  not  fo  apparent,  efpecialiy  in  human 
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fubje61:s  5 but  in  {heep  and  oxen  they  are  eafily  difeo- 
vrrable. 

Arteries  and  veins.  The  arteries  of  all  thefe  parts 
cojne  chiefly  from  ihe  exrernal  carotid.  fbofe  of  the 
external  parts  of  the  nc^fe  are  chiefly  branches  and  ra- 
n-i  of  the  arteria  niaxillaris  externa  or  angularis,  and  of 
the  (en  poralis;  and  the  arteries  of  the  internal  parts 
are  br^aiches  and  ramifications  of  the  maxill  ris  inter- 
na, and  likrv^ife  fmall  branches  from  the  ocular  artery, 
I’he  are,  almofl:  in  the  fame  manner,  branches 

and  rrmiiications  of  the  external  jugular  ; and  they 
communicate  with  the  orbitary  linus,  and,  by  that 
means,  with  the  finufes  of  the  dura  mater,  and  with 
the  internal  jugulars. 

Nerroes. . The  principal  nerves  belonging  to  the  nofe 
are  fila  uents  of  the  nervi  olfadorii,  which  run  down 
through  the  holes  of  the  tranfverfe  lamina  of  the  os  eth- 
moides,  and  are  diflributed  to  the  common  membrane 
of  the  internal  na?es,  cfpecially  to  the  villous  portions 
thereof.  The  inner  ramus  of  the  orbitary  or  opthaU 
mic  fends  a filament  through  the  internal  anterior  or- 
bitary hole  into  the  cranium,  which  comes  out  again 
in  company  with  one  of  the  filaments  of  the  olfaftory 
nerve  through  the  ethmoidal  lamina. 

This  internal  ramus  advances  afterwards  toward  the 
os  unguis  ^ and  is  diflributed  partly  to  the  facculus  la- 
crymalis,  partly  to  the  upper  portion  of  the  mufculus 
levator  al^  nafi,  and  of  the  integuments  of  the  nofe. 
The  fuborbitary  nerve,  w'hicb  is  a branch  of  the  maxi!-' 
laris  fuperior,  having  paffed  through  the  inferior  orbi- 
tary hole,  fends  filaments  to  the  lateral  external  parts 
of  the  nofe.  Another  ramus  of  the  fuperior  maxillary 
nervt  goes  to  the  poflerior  opening  of  the  nares,  be- 
ing (pent  on  the  qonch^  and  other  internal  parts  of  the 
nofe. 

The  outer  part  ‘of  the  nofe  is  fupplied  by  branches 
from  the  fuperior  maxillary  nerve,  pv  fecond  branch 
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of  the  fifth  pair,  and  by  others  from  the  portio  dura 
of  the  fevcnth  pair. 

In  animals  which  fmell  acutely,  the  parts  of  the  nofe 
are  remarkably  large;  but  the  formation  of  the  human 
head  into  that  of  a roundilh  figure,  has  in  us  given  to 
the  organ  of  fmelling  but  a fmall  extent  of  furface ; 
but  to  enlarge  this  the  more,  nature  has  made  the  in- 
ternal parts  of  the  nofe  varioufly  hollow  and  complica- 
ted in  a furprifing  manner. 


^ i.  Of  Smelling* 


The  fcnfe  of  fmelling  conduces  to  the  diftinguifhing^ 
prejudicial  from  falutary  food.  By  it  we  both  difcover 
and  are  admonifhed  to  avoid,  before  it  comes  ‘o  our 
tafte,  what  might  be  otherwife  dangerous ; and  we  are 
cfpecirilly  enabled  to  avoid  any  thing  of  a putrid  ten- 
dency in  our  victuals,  which  to  us  is  of  a molt  pellilent 
nature,  and  likewife  to  difcern  what  are  grateful  and 
whoiefome  aliments ; although  cuflom  has  rendered  it 
more  remarkable  among  brute  animals  than  among^ 
men  For  men  who  have  been  brought  up  wild  by 
themfelves,  without  aebauching  'he  fcent  by  a variety 
of  fmclls,  have  been  obferved  to  poffefs  that  diftingiiifh- 
ing  faculty  in  a very  infallible  degree. _ Finally,  th« 
powers  and  virtues  of  medicinal  plants  ar^  hardly  to  be 
better  known  than  by  the  fimpie  teftimony  of  tailing 
and  fmelling.  From  hence  it  is,  that  in  aif  animals 
thefe  organs  are  placed  together ; and  from  hence  the 
fmelling  is  ftronger,  and  the  organs  larger,  in  rhofe 
animals  which  are  to  feek  their  prey  at  a confiderable 
diftance,  or  to  reject  malignant  plants  from  among  thofe 
that  are  fit  for  food. 

The  fenfe  of  fmelling  is  performed  by  means  of  a 
foft  pulpy  membrane,  full  of  pores  and  fn^all  veffels, 
which  lines  the  whole  intetnal  cavity  of  the  nolirlls, 
being  thicker  upon  the  ieptum  and  principal  convolu- 
tions, but  thinner  in  the  finufes.  Within  this  mem- 
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brane  are  diftributed  the  veflcls  and  nerves  already  de- 
fcribed. 

The  nerves  of  the  nofe,  being  alraoft  naked,  require 
a defence  from  the  air,  which  is  continually  drawn 
through  the  noftrils,  and  blown  out  jagain  by  the  ufe 
of  refpiration.  Nature  has  therefore  fupplied  this  part, 
which  is  the  organ  of  fmelling,  with  a thick  infipid 
mucus,  very  fluid  in  its  firfl:  reparation,  and  not  at  all 
falline,  but,  by  the  air  condenfing  into  a thick  dry 
cruft,  more  confiftent  here  than  in  other  parts  of  the 
body.  By  this^  mucus  the  nerves  are  defended  from 
drying  and  from  pain.  It  is  poured  out  from  many 
fmall  arteries  of  the  noftrils ; and  depoftted  partly  into 
numerous  cylindrical  duds,  and  partly  into  round  vi- 
fible  cryptae  or  cells  fcattered  all  over  the  noftrils.  The 
fame  flows  out  all  over  the  furface  of  the  olfadory 
membrane,  which  is  therewith  anointed  on  all  fides. 
This  mucus  is  aticumulated  in  the  night-time;  but 
in  the  day  expelled  by  blowing  the  nofe,  or  fome- 
times  more  powerfully  by  fneezing ; and  may  of- 
fend  by  its  excefs  or  tenuity,  or  irritate  by  too  great 
thicknefs  the  very  fenfible  nerves,  from  whence  a 
fneezing  is  excited  for  its  removal.  'But  the  finufes  of 
this  part,  which  abound  with  mucus,  are  this  way  va- 
rioully  evacuated,  agreeable  to  the  difierent  pofturesof 
the  body;  by  which  always  fome  of  them  are  at  liberty 
to  free  themfelves,  whether  the  head  be  ered,  or  incli- 
ned forward,  or  laterally ; yet  fo,  that  generally  the 
maxillary  and  fphenoidal  finufes  are  more  diflicultly 
emptied  than  the  reft.  Moreover,  the  tears  defeend, 
by  a channel  proper  to  themfelves,  into  the  cavity  of 
the  nofe,  by  which  they  moiften  and  dilute  the  mucus. 

The  cartilages  render  the  nofe  moveable  by  its  pro- 
per mttfcles,  fo  as  to  be  raifed  and  dilated  by  a mufcle 
•common  to  the  upper  lip,  and  to  be  contraded  together 
into  a narrow  compafs  by  the  proper  depreflbr  and 
^ompreflor  mufcle  pulling  down  the  feptum.  The  nofe 

p^ojeds 


Chap.L  AND  ITS  APPENDAGES.  129^ 

projects  like  an  engine  in  the  air,  for  the  reception  of 
fmells,  and  may  be  dilated  iti  proportion  to  the  quanti- 
ty of  inhaled  air,  and  again  contraded,  when  it  is  ex- 
pelled in  the  fame  abundance. 

The  air,  therefore,  filled  with  the  fubtle  and  invifi- 
ble  effluvia  of  bodies,  confiding  of  their  volatile,  oily, 
and  faline  particles,  is,  by  the  powers  of  refpiration,  ur- 
ged through  the  nofe,  fo  as  to  apply  the  faid  particles 
to  the  almofl;  naked  and  conftantly  foft  olfadory  nerves, 
in  which  a kind  of  feeling  is  excited,  v/hich  we  call 
fmelling:  and  by  this  fenfe  we  diftinguilh  the  feveral 
kinds  of  oils,  faks,  and  other  matters,  difficultly  re- 
ducible to  clafles,  which  hereby  we  perceive  indidind-  < 
ly;  whence  they  are  difficultly  recalled  to  memory, 
though  the  odours  already  edabliffied  are  fufficient 
enough  for  our  purpofes.  This  fenfe  ferves  to  admo- 
nifh  us  of  any  pernicious  putrefadlion  ; of  any  violent 
acrimony;  or  of  a mild,  foapy,  and  ufeful  difpodtion 
in  bodies.  And  as  fair,  joined  with  an  oil,  is  the  ob- 
jed  of  tade  ; fo  a volatile  oil,  aided  with  falts,  ferves 
to  excite  fmells":  whence  the  affinity  of  the  two  fenfes, 
which  conjundly  affift  and  move  each  other,  may  be 
eafily  underftood.  But  volatile  particles  chiefly  are 
didinguiflied  by  fmell,  and  fixed  ones  by  the  tade ; 
perhaps  becaufe  the  thick  mucous  cuticle,  fpread  over 
the  tongue,  intercepts  the  adion  of  the  more  fubtle  fa- 
line  effluvia  from  ading  upon  the  tade,  which  yet  eafily 
affed  the  fofter  and  lefs  covered  nerves  of  the  internal 
nofe.  We  are  ignorant  of  the  reafon  why  fome  fmells 
pleafe,  and  others  dipleafe  ; perhaps  cudom  may  have 
ibme  effed  in  this  cafe. 

Smells  have  a very  drong  adion,  but  of  fhort  conti- 
nuance ; becaufe  they  are  applied  immediately,  by  the 
mod  minute  particles,  to  nerves  which  are  very  near  to 
the  brain  itfelf,  and  almod  naked ; from  thence  too 
proceeds  the  force  of  poifonous  vapours,  and  the  re- 
iVefhment  from  agreeable  odours,  by  which  fome  per- 
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fons  are  efFcdually  recalled  to  thcmfelves  out  of  a dead 
fwoon,  or  even  after  drowning.  From  hence  comes 
that  violent  fneezing,  which  often  arifes  from  acrid 
particles ; and  a loofenefs  or  purging  of  the  bowels, 
from  the  fmell  of  fome  medicines,  with  the  power  of 
particular  antipathies.  From  hence  is  derived  the  per- 
nicious effeds  of  exceffive  fneezing,  more  efpecially 
blindnefs,  from  the  near  confent  or  fociety  of  the  nerves. 
But  amongd  the  various  parts  of  the  nofe,  the  feptum, 
and  more  efpecially  the  os  turbinatum,  have  a confi- 
derable  (hare  iii  the  organ  of  fmelling : fince  thefe  are 
parts  multiplied  in  quick  feented  animals,  fo  as  to  form 
beautiful  fpires  in  hounds  and  other  quadrupeds ; and 
in  fiQi,  who  fmell  by  Vater,  they  are  formed  like  the 
teeth  of  a comb,  in  an  elegant  manner. 

Sect.  IV.  The  Ear. 

The  ear  in  general.  Every  one  knows  that  the  cars 
are  two  in  number,  that  they  are  fituated  in  the  late- 
ral parts  of  the  head,  and  that  they  are  the  organs  of 
hearing.  Anatomifts  commonly  divide  or  diftinguifh 
the  ear  into  external  and  internal.  By  the  external 
ear  they  mean  all  that  lies  without  the  external  orifice 
of  the  meatus  auditorius  in  the  os  temporis ; by  the 
internal  ear,  all  that  lies  within  the  cavities  of  that 
bone,  and  alfo  the  parts  that  bear  any  relation  there- 
to. 

The  greateft  part  of  the  external  ear  confifts  of  a 
large  cartilage  very  artificially  framed,  which  is  the 
bafis  of  all  the  other  parts  of  which  this  portion  of 
the  ear  is  made  up.  The  internal  ear  confifts  chiefly 
of  feveral  bony  pieces,  partly  formed  in  the  fubftance 
of  the  os  temporis,  and  efpecially  in  that  portion  of 
it  called  apophyfts  fetrofa  ; and  partly  feparated  from, 
but  contained  in  a particular  cavity  of,  that  bone. 
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The  ei^ternal  ear.  Two  portions  are  diflinguifned 
in  the  external  ear ; one  large  and  folid,  called  pinna., 
which  is  the  fuperior,  and  bv  much*  the  greater  part ; 
the  other  fmall  and  foft,  called  the  lobe.,  which  makes 
the  lower  part.  We  may  likewife  confider  two  Tides 
in  the  outward  ear  ; one  turned  obliquely  forward, 
and  irregularly  concave ; the  other  turned  obliquely 
backward,  and  unequally  convex  \ for  all  ears  which 
have  not  been  difordered  by  binding  the  head  too 
tight  in  childhood,  are  naturally  bent  forward. 

The  forefide  is  divided  into  eminence's  and  cavities. 
The  eminences  are  four  in  number,  called  helix^  anti- 
helix.,  tragus.,  and  antitragus.  The  helix  is  the  large 
folded  border  or  circumference  of  the  great  por- 
tion of  the  car.  The  antihelix  is  the  large  oblong 
eminence  or  rifing  furrounded  by  the  helix.  The 
tragus  is  the  fmall  anterior  protuberance  below  the 
anterior  extremity  of  the  helix,  which  in  an  advan- 
ced age  is  covered  with  hairs.  The  antitragus  is 
the  pofterior  tubercle,  below  the  inferior  extremity  of 
the  antihelix. 

The  cavities  on  the  forefide  are  four  in  nWmber:  the 
hollow  of  the  helix  ; the  depreflion  at  the  fupericr  ex- 
tremity of  the  antihelix,  called  fojfa  navicularis  ; the 
concha,  or  great  double  cavity  that  lies  under  the 
rifing  termed  antihelix,  the  upper  bottom  of  which  is 
diftinguiftied  from  the  lower  by  a continuation  of  the 
helix  in  form  of  a tranfverfe  crifta  ; and  laflly,  the 
meatus  of  the  external  ear,  fituated  at  the  lower  part 
of  the  bottom  of  the  concha. 

The  backfidc  of  the  external  ear  (hows  only  one 
confiderable  eminence,  which  is  a portion  of  the  con- 
vex fide  of  the  concha,  the  other  portion  being  hid 
by  the  adhefion  of  the  ear  to  the  os  temporis.  This 
adhefion  hinders  us  likewife  from  feeing  the  hollow 
anfwering  to  the  crifta,  by  which  the  cavity  of  the 
concha  is  divided* 
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The  other  parts  of  the  external  ear  are  ligaments, 
mufcles,  integuments,  febaceous  and  ceruminous 
glands,  veffels,  and  nerves. 

The  cartilage  of  the  outward  ear  is  nearly  of  the 
fame  extent  and  figure  with  the  large  folid  portion 
thereof  already  mentioned  ; but  it  is  not  of  ’the  fame 
thicknefs,  being  covered  by  integuments  on  both  Tides. 
In  the  lobe  or  foft  lower  portion  of  the  ear,  this  car- 
tilage is  wanting.  On  the  back  fide,  it.  fhows  all  the 
eminences  and  cavities  on  the  forefide  in  an  oppofite 
fituation  with  refpe^t  to  each  other,  except  the  fold  of 
the  great  circumference  ; and  it  confifts  only  of  one 
piece  from  that  circumference  all  the  way  to  the  mea- 
tus externus,  except  at  the  two  extremities  of  the 
folded  part  of  the  helix,  where  there  are  two  fmall 
feparate  portions  conneded  to  the  great  cartilage  only 
by  the  integuments. 

The  cartilaginous  portion  of  the  external  meatus 
auditorius  does  not  make  a complete  circle ; but  ra^ 
ther  a (hort  tube,  in  one  fide  of  which  there  is  a break, 
and  which  terminates  in  an  oblique  border  fixed  to  the 
edge  of  the  bony  canal  by  feveral  fmall  inequalities  ; 
and  from  this  obliquity  it  is,  that  the  cartilaginous 
border  terminates  downward  in  a kind  of  apex  or 
point.  The  lateral  break  in  this  cartilage  is  between 
the  upper  and  back  part  of  its  circumference  ; and  on 
each  fide  thereof  the  cartilaginous  edges  are  rounded. 
There  are  likewife  two  or  three  other  fmall  incifures 
in  this  circumference,  which,  in  regard  to  the  mea- 
tus, reprefent  obliquely  tranfverfe  fiflures.  The  ante- 
rior fiflure  is  in  a manner  quadrangular ; neither  are 
the  intermediate  parts  always  oppofite  to  each  other, 
for  the  uppermoft  is  a little  further  from  the  os  tempo- 
ris  than  the  pofterior. 

The  external  ear  is  fixed  to  the  cranium,  not  only  by 
the  cartilaginous  portion  of  the  meatus  already  men- 
tioned, but  alfo  by  ligaments  which  are  two  in  nurur 
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her,  one  anterior,  the  other  pofterior.  The  anterior 
ligament  is  fixed  by  one  extremity  to  the  root  of  the 
apophyfis  zygomatica  of  the  os  temporis,  at  the  ante- 
rior and  a little  toward  the  fuperior  part  of  the  meatus 
offeus,  clofe  to  the  corner  of  the  glencide  cavity  ; and 
by  the  other  extremity,  to  the  anterior  and  fuperior 
part  of  the  cartilaginous  meatus. 

The  pofterior  ligament  is  fixed  by  one  end  to  the 
root  of  the  maftoide  apophyfis,  and  by  the  other  to  the 
pofterior  part  of  the  convexity  of  the  concha ; fo  that 
it  is  oppofite  to  the  anterior  ligament.  There  is  like- 
wife  a kind  of  fuperior  ligamentj  which  feems  to  be 
only  a continuation  of  the  aponeurofis  of  the  frontal 
and  occipital  mufcles. 

Of  the  mufcles  of  the  external  ear,  fome  go  between 
the  cartilages  and  the  os  temporis,  others  are  confined 
to  the  cartilages  alone.  Both  kinds  vary  in  different 
fubjefts,  and  are  fometimes  fo  very  thin  as  to  look 
more  like  ligaments  than  mufcles.  The  mufcles  of 
the  firft  kind  are  generally  three  in  number,  one  fupe- 
rior, one  pofterior,  and  one  anterior  5 and  they  are  all 
very  thin. 

The  fmall  mufcles  which  are  confined  to  the  carti- 
lages, are  only  fmall  ftrata  of  fibres  found  on  both 
fides  of  the  cartilages.  In  many  fubjeds  they  are  of 
fo  pale  a colour  as  not  to  look  at  all  like  mufcular 
fibres.  Of  this  number  arc  thofe  which  Valfalva  dif- 
covered  in  the  different  cavities  on  the  backfide  of  the 
cartilage ; and  thofe  found  by  Santorini  on  the  tragus, 
and  along  the  convex  part  of  the  anterior  portion  of 
the  helix.  (See  the  Treatife  on  the  Mufcles  ) 

The  (kin  of  the  external  ear  is  in  general  a continu- 
ation of  that  which  covers  the  neighbouring  parts  of 
the  temporal  region.  The  (kin  on  the  forefide  of  the 
ear  is  accompanied  by  a very  fmall  quau-ify  of  cellular 
fubftance  ; and  therefore  we  find  all  the  eminences  and 
cavities  of  that  fide  diftinifly  marked  upon  it,  as  far 
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as  the  bottom  of  the  external  meatus  auditorius.  In 
what  has  been  faid  of  the  Ikin,  the  epidermis  is  like- 
wife  comprehended. 

The  backfidc  ia  covered  by  the  fkin  continued  front 
the  forefide  ; but  as  the  folds  are  there  very  clofc,  it 
only  paffes  over  them,  except  that  portion  of  the  con- 
cha which  furrounds  the  entry  of  the  meatus  audito- 
rius, and  which  is  joined  to  the  os  temporis  by  means 
of  the  cellular  fubftance.  The  hollow  of  that  com- 
mon fold  which  lies  between  the  antihelix  and  concha 
does  not  appear  on  the  backfide  ; for  as  it  is  filled  with 
cellular  fubftance,  the  fkin  paffes  over  it. 

The  lobe  of  the  ear^  or  that  foft  portion  which  lies 
under  the  tragus,  antitragus,  and  meatns  auditorius,  is 
made ’'up  of  nothing  but  fkin  and  cellular  fubflancCi 
The  meatus  auditorius  is  partly  bony  and  partly  carti- 
laginous. The  bony  portion  is  the  longeft,  and  forms 
the  bottom  of  the  canal,  as  may  be  feen  in  the  deferip- 
tion  of  the  fkeletcn.  The  cartilaginous  portion  is  the 
Ihortefl ; and,  in  adults,  forms  the  external  opening 
or  orifice  of  the  canal,  as  has  been  already  faid. 

Thefe  two  portions  joined  endwife  to  each  other^ 
form  a canal  of  a confiderable  length,  of  different  wide- 
nefs  in  its  different  parts,  and  a little  contorted.  It  is 
lined  on  the  infide  by  the  fkin  and  cellular  membrane, 
through  its  whole  length  ; and  thus  thefe  integuments 
make  up  for  the  breaks  in  the  cartilaginous  portions, 
and  form  a kind  of  cutaneous  tube  in  the  other  por- 
tion. The  cellular  membrane  is  confounded  with  the 
perichondrium  and  perioffeum  of  the  meatus. 

The  fkin  which  covers  both  Tides  of  the  cartilage 
contains  a great  number  of  fmall  glands,  which  conti- 
nually difeharge  an  oily,  whitifh  humour,  colle^ed 
chiefly  near  the  adhefions  of  the  ear  to  the  head,  and 
under  the  fold  of  the  helix ; and  thefe  glands  are  of 
the  fcbaceous  kind.  The  fkin,  which  lines  the  mea- 
tus auditorius,  contains  another  kind  of  glands,  of  a 
yellowifh  colour,  and  which  maybe  plainly  feen  on 
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the  convex  fide  of  the  cutaneous  tube  already  men- 
tioned. 

Thcfe  glands  are  difpofed  in  fuch  a manner  as  to 
leave  reticular  fpaces  between  them,  and  they  pene- 
trate a little  way  into  the  fubftance  of  the  Ikin.  They 
are  called  glandulce  ceruminofa,  becaufe  they  difcharge 
that  matter  which  is  named  cerumen  or  the  wax  of  the 
ear.  They  were  firft  defcribed  by  Steno,  though  fome 
have  named  them  after  Duveney. 

The  inner  furface  of  the  cutaneous  tube  is  full  of 
fine  hairs,  between  which  lie  the  orifices  of  the  ceru- 
minous glands.  The  firft  place  in  which  we  meet 
witth  thefe  glands  is  on  that  part  of  the  convex  fide  of 
the  cutaneous  tube,  which  fupplies  the  breaks  of  the 
cartilaginous  meatus. 

The  arteries'of  the  external  ear  come  anteriorly  from 
the  arteria  temporalis,  and  pofteriorly  from  the  occipi- 
talis, all  of  which  are  branches  of  the  external  carotid. 
It  is  proper  to  obferve  here,  that  the  occipital  artery 
communicates  with  the  vertebralis,  and  thereby  with 
the  internal  carotid.  The  vciils  are  rami  of  the  jugu- 
laris  externa;  and  the  occipital  vein,  one  of  thefe  ra- 
mi, communicates,  not  only  with  the  vena  vertebralis^ 
but  with  the  neighbouring  lateral  fmus  of  the  dura 
mater. 

The  portio  dura  of  the  auditory  nerve  having  pafled 
out  of  the  cranium  through  the  foramen  ftylo-mafto- 
deum,  in  the  manner  thatfhall  be  afterwards  defcribed, 
gives  off  a ramus,  which  runs  up  behind  the  ear,  to 
the  backfide  of  which  it  fends  feveral  filaments ; and 
the  trunk  of  this  ramus  fends  likewife  filaments  to  the 
meatus  and  forefide  of  the  ear.  The  fecond  vertebral 
pair  fends  alfo  a ramus  to  the  ear,  the  ramifications  of 
which  communicate  with  thofe  of  the  other  ramus  from 
the  portio  dura. 

After  having  defcribed  the  external  parts  of  the  ear, 
we  next  proceed  to  examine  its  internal  bony  parts  5 
and  here  we  fhall  confider  them  at  fome  length,  as 

they 
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they  are  purpofely  omitted  in  the  ofteological  part  of 
this  work. 

The  bony  part  of  the  organ  of  hearing  may  be  di- 
vided into  four  general  parts : i.  The  meatus  audito- 
rius  externus  ; 2.  The  tympanum  ; 3.  The  labyrinth ; 
4.  The  meatus  auditorius  internus.  It  may  likewife 
be  divided  into  immoveable  or  containing  parts,  which 
take  in  all  the  four  already  mentioned ; and  moveable 
or  contained  parts,  which  arc  four  little  bones  lodged 
in  the  tympanum,  called  incus ^ malleus ^ Jl apes ^ and  os  or* 
biculare  or  lenticulare. 

The  meatus  externus  at  its  outer  end  has  its  edges 
rough  and  prominent;  but  its  back  part  is  confidera- 
bly  depreffed.  The  paflage  itfclf  is  fomewhat  more 
than  half  an  inch  in  length,  running  obliquely  from 
behind  foreWard  in  a curved  direction.  Its  cavity  is 
almoft  oyal,  but  wider  at  each  end  than  in  the  middle. 
It  terminates  inwardly  by  an  even  circular  edge,  lying 
in  a plane  very  much  inclined,  the  upper  part  of  it  be- 
ing turned  outward,  and  the  inner  part  inward ; fo  that 
the  canal  is  longer  on  the  lower  than  upper  hde.  The 
circular  edge  is  grooved  quite  round  for  the  attach- 
ment of  the  membrana  tympani. 

In  children,  this  bony  canal  is  wanting,  as  well  as 
the  maftoid  procefs  ; and  the  inner  circular  edge  is  a 
' diftind  ring,  which,  in  an  advanced  age,  unites  entire- 
ly, and  becomes  one  piece  with  the  reft.  It  is  termed 
the  bony  circle  in  infants ; and  indeed  it  is  very  eafily 
feparated  from  all  the  other  parts. 

It  would  feem,  therefore,  that  the  whole  bony  canal 
in  adults  is  only  a prolongation  of  the  bony  circle  in 
children  ; becaufe,  even  in  a more  advanced  age,  the 
whole  canal  may  without  much  difficulty  be  taken  out. 
The  circular  groove  lies  between  the  maftoid  procefs 
and  the  articular  fiflure  mentioned  in  the  defeription  of 
the  other  parts  of  the  temporal  bone. 

Tympanum.  The  tympanum,  or  drum  of  the  ear, 
is  a cavity  fomewhat  fphcrical,  or  rather  hcmifpheri- 
I cal. 
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cal,  the  bottom  of  which  is  turned  inward,  and  the 
nioQth  joined  to  the  circular  groove  already  men- 
tioned. 

The  rematkable  eminences  are  three  in  number: 
A large  tuberofiry,  lying  in  the  very  bottorrl  of  the 
tympanum,  a little  toward  the  back  part ; and  a fmall 
irregular  pyramid,  fituated  above  the  tuberofity,  and  a 
little  more  backward,  the  apex  of  which  is  perforated 
by  a fmall  hole  : on  one  fide  of  the  balls  two  fmall  bony 
filaments  are  often  found  in  a parallel  fituaiion;  and 
indeed  it  appears  that  they  are  feldorn  wanting,  though 
their  tender  ftrudure  expdfes  them  to  be  often  broken. 
In  the  third  eminence  is  a cavity  fituated  at  the  upper 
and  a little  toward  the  anterior  part  of  the  bottom  of 
the  tympanum.  This  cavity  is  part  of  a half  canal, 
which  in  a natural  ftatc  has  one  of  the  mufcles  of  thd 
malleus  lodged  in  it. 

The  principal  cavities  in  the  tympanum^  are.  The 
opening  of  the  mafloid  cells ; the  opening  of  the  Eu- 
ftachian  tube  ; the  bony  half  canal ; the  leneftra  ovalis 
and  rotunda;  and  to  thefe  may  be  added  the  fmall 
hole  in  the  pyramid. 

The  opening  of  the  tnaftoid  cells  is  at  the  pofterior 
and  upper  part  of  the  edge  of  the  tympanum.  The 
cells  themfeives  which  end  there  are  hollowed  out  in 
the  fubftanee  of  the  mafioid  procefs,  being  very  irre- 
gular and  full  of  windings  and  turnings. 

The  openings  of  the  Eultachian  tube  is  at  the  ante- 
rior and  upper  part  of  the  edge  of  the  tympanum,  it 
tuns  from  the  tympanum  toward  the  poflerio'r  openings 
of  the  noltrils  and  arch  of  the  palate.  The  bony  por- 
tion thereof,  of  which  alone  we  here  fpcak,  is  hob 
lowed  out  in  the  pars  petrofa,  ^and  is  afterwards 
lengthened  out  by  the  fpinal  procefs  of  the  os  fphe- 
noides. 

The  maftoid  dells,  and  the  Euftachian  tube,  front 
their  fituation,  may  be  looked  upon  in  fomfc  mcafure 
as  prolongations  of  the  tympanum. 
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The  bony  half  canal  lies  immediately  above  the  Eu- 
ftachian  tube,  toward  the  upper  fide  of  the  pars  petro- 
fo.  In  the  recent  fubjed,  one  of  the  mufcles  of  the 
malleus  is  lodged  in  it. 

The  feneftra  ovalis  is  a hole  of  communication  be- 
tween the  tympanum  and  labyrinth.  It  lies  immedi- 
ately above  the  tuberofity ; the  upper  fide  of  it  being 
a little  rounded,  the  lower  a little  flattened,  and  has  its 
longelt  diameter  from  before  backwards.  Toward  the 
labyrinth,  this  opening  has  a little  boarder  round  it, 
which  renders  it  narrower  at  that  place  than  any  where 
elfe. 

The  feneftra  rotunda  is  fomething  lefs  than  the  ova- 
lis,  and  fituated  above  it  toward  the  lower  and  pofte* 
rior  part  of  a large  tuberofity ; the  opening  of  it, 
which  is  the  orifice  of  a particular  dudt  in  the  labyrinth, 
lying  obliquely  backward  and  outward. 

• The  hole  in  the  apex  of  the  pyramid  is  the  orifice 
of  a cavity,  which  may  be  named  the  Jinus  of  this  py- 
ramid. 

OJjftcula  auditus.  The  tympanum  contains  feveral 
little  bones,  called  the  bones  oj  the  ear.  They  are 
generally  four  in  numl>er,  demonftrated  from  fome- 
thing to  which  they  are  faid  to  bear  a refemblance, 
viz.  incus,  malleus,  ftapes,  and  os  orbiculare  or  lenti- 
culare. 

Incus.  The  incus,  or  anvil,  refembles,  in  fome 
meafure,  one  of  the  anterior  dentes  molarcs,  with  its 
roots  at  a great  diftance  from  each  other.  It  may  be 
divided  into  a body,  and  two  branches  or  legs ; one  of 
the  legs  is  long,  the  other  Ihort.  The  body  is  turned 
forward,  the  Ihort  leg  backward,  and  the  long  leg 
downward. 

• The  body  of  the  incus  is  broader  than  it  is  thick. 
It  has  two  eminences,  and  two  cavities  between  them, 
much  in  the  fame  manner  as  we  fee  in  the  crown  of 
the  firll  dentes  molares. 

The  fliort  leg  is  thick  at  its  origin  \ and  from  thence 
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^ecrcafing  gradually,  it  ends  in  a point.  It  is  fitua- 
ted  horizontally,  its  point  being  turned  backward, 
??nd  joined  to  the  edge  of  the  maftoid  opening  of  the 
tympanum. 

The  long  leg  viewed  through  the  external  auditory 
paflage  appears  to  be  fituated  vertically ; but  if  we 
look' upon  it  either  ori  the  fore  or  back  fide,  we  fee  it 
is  inclined,  the  extremity  of  it  being  turned  much  more 
inward  than  the  root  or  origin.  The  point  of  the  ex- 
tremity is  a little  flatted,  bent  inward  like  a hook,  and 
fometimes  a little  hollowed  like  a kind  of  ear-picker. 
By  this  we  may  diftinguifli  the  incus  of  one  ear  from 
that  of  the  other,  when  out  of  their  places  : for  turn- 
ing the  fliort  leg  backward,  and  the  long  leg  down- 
ward, if  the  curvature  of  this  long  leg  be  toward  the 
left  hand,  the  bone  belongs  to  the  right  ear  5 if  to- 
ward the  right,  it  belongs  to  the  left  ear. 

Malleus,  The  malleus,  or  hammer,  is  a long 
bone  with  a large  head,  a fmall  neck,  an  handle,  and 
two  proceffes  ; one  in  the  neck,  the  other  in  the 
handle. 

The  top  of  the  head  is  confiderably  rounded  ; and 
from  thence  it  contradfs  all  the  way  to  the  neck.  Both 
head  and  neck  are  in  an  inclined  fituation ; and  the 
eminences  and  cavities  of  it  anfwer  to  thofe  in  the 
body  of  the  incus.  The  handle  is  looked  upon  by 
fome  as  one  of  the  proceffes  of  the  malleus ; and  in 
that  cafe  it  is  the  greateft  of  the  three.  It  forms  an 
angle  with  the  neck  and  head:  near  which  it  is  fome- 
thing  broad  and  flat,  and  decreafes  gradually  toward 
its  extremity. 

The  procefs  of  the  handier  termed  by  others  the 
fmall  or  Jhort  frocefs  of  the  malleus,  terminates  in  the 
angle  already  mentioned,  being  extended  toward  the 
neck,  and  lying  in  a ftraight  line  with  that  fide  or  bor- 
der of  the  handle  which  is  next  it.  The  procefs  of  the 
neck,  called  alfo  proceffus  gracilis^  is,  ih  a natural  ftate, 
very  long;  but  fo  flender,  that  it  is  very  eafily  broken^ 
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efpecially  when  dry ; which  is  the  reafon  why  the  true 
kngth  of  it  was  for  a long  time  time  unknown.  Ita- 
rifes  from  the  neck,  and  fometimes  appears  much 
longer  than  it  really  is,  by  the  addition  of  a fmall  dried 
tendon  flicking  to  it. 

When  the  malleus  is  in  its  true  fituation,  the  head 
and  neck  are  turned  upward  and  inward ; the  handle 
downw'ard,  parallel  to  the  long  leg  of  the  incus,  but 
more  forward  ; the  procefs  of  the  handle  upward  and 
outward,  near  the  fuperior  portion  of  the  edge  of  the 
tympanum,  near  the  centre  of  which  is  the  extremity 
of  the  handle ; and  the  proceflus  gracilis  forward, 
reaching  all  the  way  to  the  articular  fifFure  in  the  oa 
temporis.  It  is  eafy,  after  what  has  been  faid,  to  dif- 
tinguifh  the  malleus  of  the  right  fide  from  that  of 
the  left. 

Stapes.  The  flapes  is  a fmall  bone,  very  well  dcno-« 
minated  from  the  refcmblance  it  bears  to  a ftirrup.  Ic 
is  divided  into  the  head,  legs,  and  bafis.  The  head  is 
placed  upon  a fhort  flatted  neck  ; the  top  of  which 
aifo  fometimes  flat,  fometimes  a little  hollow. 

The  tw^o  legs,  taken  together,  form  an  arch  liketha 
of  a ftirrup ; in  the  concave  fide  of  which  is  a grooves 
which  runs  through  their  whole  length.  One  leg  i^\ 
longer,  more  bent,  and  a little  broader  than  the  other. 
The  bafis  refembles  that  of  a ftirrup  both  in  its  oval 
fhape  and  union  with  the  legs,  but  it  is  not  perforated. 
Kound  its  circumference  next  the  legs,  is  a little  bor- 
der, which  makes  that  fide  of  the  bafis  appear  a little 
hollow\  The  other  fide  is  pretty  fmooth  ; and  one 
half  of  the  circumference  is  more  curved  than  the 
other. 

The  fubjedl  being  in  an  ered  pofture,  the  flapes  is 
to  be  confidcred  as  lying  on  its  fide,  with  the  head 
turned  outward  near  the  extremity  of  the  leg  of  the 
incus;  the  bafis  being  fixed  in  the  feneftra  ovalis ; the 
longeft  leg  backward,  and  both  legs  in  the  fame  plane- 
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By  this  fituation,  it  is  eafy  to  know  the  flapes  belong- 
ing to  each  ear. 

Os  orbiculare.  The  os  orbiculare,  or  lenticular  hone^ 
is  the  fmalleft  bone  in  the  body.  It  lies  between  the 
head  of  the  ftapcs  and  extremity  of  the  long  leg  of  the 
incus,  being  articulated  with  each  of  thefe. 

In  dry  bones  it  is  found  very  clofely  conne^led, 
fometimes  to  the  (tapes,  fometimes  to  the  incus ; and 
might,  in  that  (late,  be  eafily  miftaken  for  an  cpiphy- 
fis  of  either  of  thefe  bones. 

Thefe  four  little  bones  appear  to  have  been  un- 
known to  the  Greek  anatomifts.  It  is  difficult  to  fay 
with  certainty  who  has  difcovered  them ; but  Vefalius 
is  the  firft  who  has  named  the  malleus  and  incus ; A- 
rantius  or  Sylvius,  the  os  orbiculare ; Ingratias  is  faid 
to  have  difcovered  the  (tapes. 

Labyrinth.  The  labyrinth  is  divided  into  three 
parts ; the  anterior,  middle  and  pofterior.  The  middle 
portion  is  termed  veftibulum^  the  anterior  cochlea^  and 
the  poderior  labyrinth  in  particular ; which  compre- 
hends the  three  femicircular  canals. 

The  cochlea  lies  forward  and  inward  toward  the 
extremity  of  the  pars  petrofa;  the  femicircular  canals 
backward  and  outward  toward  the  bafis  of  the  procefs  j 
and  the  veftibulum  between  the  other  two. 

Veftibulum.  The  veftibulum  is  an  irregular  round 
cavity,  lefs  than  the  tympanum,,  and  fituated  more  in- 
ward, and  a little  more  forward.  Thefe  two  cavities 
arc  in  a manner  fet  back  to  back,  with  a common  par- 
tition between  them,  perforated  in  the  middle  by  the 
feneftra  ovalis,  by  which  the  cavities  communicate 
with  each  other.  The  cavity  of  the  veftibulum  is  like- 
wife  perforated  by  feveral  other  holes ; on  the  back 
fide  by  the  five  orifices  of  the  femicircular  canals;  on 
the  lower  part  of  the  fore  fide  by  a hole,  which  is  one 
of  the  pafTages  of  the  cochlea  ; and  on  the  fore  fide, 
toward  the  meatus  auditorius,  oppofice  to  the  feneftra 
pyalis,  by  a number  of  very  fmall  holes,  for  the  paf- 

K I fage 


X42  THE  EAR,  Part VI, 

fage  of  the  nerves ; on  the  upper  fide  there  are  on!/ 
fmall  pores. 

Semcircular  canals.  The  femicircular  canals  are  only 
three  in  number;  one  vertical,  one  oblique,  and  one 
horizontal ; or  by  forne  they  are  called  vertical  fuperiory 
vertical poflerlor^  and  horizontal  or  external.  The  vertical 
canal  is  fituated  tranfverfely  with  refpedt  to  the  pars  pe- 
trofa,  the  convex  fide  of  it  being  turned  upward.  The 
oblique  canal  lies  farther  back  than  the  former,  and 
runs  parallel  to  the  length  of  the  procefs,  the  convex 
fide  being  turned  backward,  with  one  extremity  up- 
ward, the  other  downward  : the  fuperior  extremity  of 
this  canal  meets  and  lofes  itfclf  in  the  internal  extre- 
mity of  the  former. 

The  curvature  and  extremities  of  the  horizontal  ca- 
nal are  alinofi:  on  a level  ; the  curvature  lying  oblique- 
ly backward  ; and  the  extremities  forw’ard,  and  under 
thofe  of  the  vertical  canal,  but  a little  nearer  each  o- 
ther,  the  inner  being  almoit  in  the  middle  fpace  be- 
tween the  extremities  of  the  oblique  canal. 

The  horizontal  canal  is  generally  the  leafl:  of  the 
three  ; the  oblique  is  often,  and  the  vertical  fometimes, 
the  greatefi: ; and  fometimes  thefe  two  are  equah  All 
the  three  canals  are  larger  than  a femicircle,  forming 
nearly  threeTourths  of  one ; they  are  broader  at  the 
orifices  than  in  the  middle.  Thefe  orifices  open  into 
the  back-fide  of  the  veftibulum,  and  are  but  five  in 
number,  becaufe  two  of  them  open  into  each  other ; 
fo  that  in  the  pofterior  part  of  the  veftibulum,  two, 
appear"  toward  the  infide,  and  three  toward  the  out- 
fide. 

In  children,  the  fubilance  of  thefe  canals  is  compaft, 
while  that  which  furrounds  them  is  fpongy.  Hence 
they  may  be  eafily  feparated  from  the  reft  of  the  pars 
petrofa.  In  adults,  all  the  parts  of  the  bone  are  fo  fo- 
hd,  that  thefe  canals  appear  only  like  paflages  formed 
in  a piece  of  ivory.  From  this  defeription,  it  is  eafy 
to  diliinguiih  the  right  labyrinth  from  the  left. 

Cochlea.^ 
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Cochlea*  The  cochlea  is  a fort  of  fpiral  body  with 
two  duds,  formed  in  the  anterior  part  of  the  pars  pe- 
trofa,  fomewhat  refembling  the  fhell  of  a fnail.  The 
parts  to  be  diftinguilhed  in  k,  in  its  true  fituation,  are. 
The  bafis ; the  apex  ; the  fpiral  lamina,  or  half  feptum, 
by  which  ita  cavity  is  divided  into  two  half  canals ; the 
modiolus,  round  which  the  cochlea  turns  ; and,  laftly, 
the  orifices  and  union  of  the  two  duds.  The  bafis  is 
turned  diredly  inward  toward  the  internal  foramen 
auditorium.,  the  apex  outward ; and  the  axis  of  the 
modiolus  is  nearly  horizontal ; but  in  all  of  them  al- 
lowance mufi;  be  made  for  the  obliquity  of  the  pars 
petrofa  in  which  they  lie. 

The  bafis  of  the  cochlea  is  gently  hollowed  ; and, 
toward  the  middle,  perforated  by  feveral  fmall  holes. 
The  modiolus  is  a kind  of  (hort  cone  with  a very  large 
bafis,  which  is  the  middled  of  the  bafis  of  the  cochlea  : 
through  its  whole  length  runs  a double  fpiral  groove, 
which,  through  a microfeop'e,  fliows  a great  number 
of  pores.  The  cochlea  makes  about  two  turns  and  a 
half  from  the  bafis  to  the  apex ; and  the  two  half  ca- 
nals being  firmly  united  together  through  their  whole 
courfe,  form  a half  feptum,  called  lamina  fpiralis ; 
which  mull  not  be  confounded  with  the  complete  fep- 
tum in  the  recent  fubjed,  as  is  often  done.  One  edge 
of  the  lamina  fpiralis  is  llrongly  joined  to  the  modiolus, 
being  thicker  there  than  in  any  other  place  ; whereas 
the  other  edge  is  terminated  all  round  by  a very  thin 
border,  lying  in  the  middle  cavity  of  the  cochlea.  In 
the  natural  ftate,  the  other  half  of  the  feptum  is  mem- 
branous, and  completes  the  partition  between  the  two 
canals.  The  two  half  canals  turn  jointly  about  the 
modiolus ; one  being  fituated  toward  the  bafis  of  the 
cochlea,  the  other  toward  the  apex  ; for  which  reafon  • 
we  have  always  called  one  of  them  internal^  the  other 
external. 

The  fpiral  or  volute  of  the  cochlea  begins  at  the 
lower  part  of  the  veflibule  ; runs  from  thence  forward 
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to  the  top,  then  backward  down  to  the  bottom,  after- 
ward upward  and  forward  ; and  fo  on  from  the  bafis, 
which  is  turned  inward  to  the  apex,  which  is  turned 
outward.  From  this  defeription,  it  is  eafy  to  know  to 
.what  ear  any  cochlea  belongs  when  we  fee  it  prepared  : 
it  likewife  teaches  us,  that,  in  the  right  cochlea,  the 
diredion  of  the  turnings  is  the  fame  as  in  garden-fnails, 
and  almod  all  the  other  common  fliells  ; but  in  the 
left  cochlea,  the  turnings  are  in  a contrary  diredion, 
as  in  one  kind  of  Iliell,  which  is  rarely  met  with.  The 
two  half  canals  communicate  fully  at  the  apex  of  the 
cochlea.  Their  feparate  openings  are  toward  the  ba- 
ils ; one  of  them  being  immediately  into  the  lower  part 
of  the  forc'fide  of  the  veflibulum,  the  other  into  the 
feneftra  rotunda.  Thefe  two  openings  are  feparated 
by  a particular  turning,  which  (hall  be  deferibed  after- 
wards. 

rhe  meatus  audit  onus  internus^  is  on  the  back- 
■fide  of  the  pars  perrofa,  in  feme  meafure  behind  the 
veftibule  and  bafis  of  the  cochlea.  It  is  a kind  of  blind 
hole,  divided  into  two  fofful^  ; one  large,  the  other 
fmall.  The  large  one  lies  lowed,  and  ferves  for  the 
portio  mollis  of  the  auditory  nerve  or  feventh  pair. 
The  fmall  one  is  uppermoft,  and  is  the  opening  of  a 
fmall  dud,  through  which  the  portio  dura  of  the  fame 
nerve  paffes.  The  inferior  fofiula  is  full  of  little  holes, 
which,  in  the  natural  date,  are  filled  with  nervous  fila- 
ments of  the  portio  mollis,  which  go  to  the  vedibule, 
to  the  femicircular  canals,  and  to  thofe  of  the  cochlea, 
It  is  this  foffula  which  forms  the  (liallow  cavity  at  the 
bafis  of  the  fpindle  of  the  cochlea.  The  paflage  for  the 
portio  dura  of  the  auditory  nerve  runs  behind  the  tym- 
panum, and  its  external  orifice  is  termed  foramen  flylo- 
majloideum.  It  begins  by  the  fmall  foffula,  and  pierces 
from  within  outward  ifie  upper  part  of  the  pars  petro- 
fa,  making  there  an  angle  or  curvature  ; from  thence 
jt  is  inclined  backward  behind  the  fmall  pyramid  of 
the  tympanum,  and  runs  down  to  the  foramen  dyio- 
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maftoideum  ; through  wh’ch  it  goes  out,  and  Is  dihri- 
butcd  in  the  manner  to  be  defcribed  hereafter,  k 
communicates  likewife  by  a hole  with  the  finus  of  the 
pyramid,  find  lower  down  by  another  hole  with  the 
tympanum.  At  the  upper  part  of  the  pars  petrofa  it 
is  covered  with  a bony  lamina,  although  fometimes  it 
has  been  found  open  above. 

The  foft  parts  of  the  internal  ear  are  chiefiy  the 
membrana  tympani,  the  perioheum  of  the  tympanum^ 
and  of  the  officula  auditus,  labyrinth,  and  of  all  its 
cavities,  the  membrana  maftoidaea  interna,  the  mufeies 
of  the  officula,  the  parts  which  complete  the  forma- 
tion of  the  Eultachian  tube,  the  arteries,  veins,  and 
nerves.  We  are,  however,  under  a neceffity  of  be- 
ginning by  the  tuba  Eultachiana,  for  two  reafons : 
hrh,  becaufe  the  bony  parts  of  that  tube  are  but  of 
very  fmail  ufe  for  the  knowledge  of  its  whole  ftruc- 
ture  and  compofition ; and,  fecondly,  becaufe  we  arc 
obliged  to  mention  it  in  deferibing  the  mufcles. 

The  dudus  auris  palatinus\  or  Euftachian  tube,  as 
was  obferved  in  the  defeription  of  the  Ikcleton,  is  a 
canal  or  du6:  which  goes  from  the  tympanum  to  the 
pofterior  openings  of  the  nares,  or  nafal  folTae,  and 
toward  the  arch  of  the  palate ; it  is  dug  in  the  apo- 
phyfis  petrofa  along  the  carotid  canal,  and  it  is  length- 
ened out  by  the  fpinal  apophyfis  of  the  os  fphenoi- 
dale. 

In  its  natural  (late,  this  dud  reaches  from  the  cavity 
of  the  tympanum  to  the  root  or  fuperior  part  of  the  inter- 
nal ala  of  the  apophyhs  pterygoides  ; and  through  this 
whole  courfe  it  is  made  up  of  two  portions,  one  en- 
tirely bony,  and  the  other  partly  bony,  partly  cartila- 
ginous, and  partly  membranous. 

The  bony  portion  lies  through  its  whole  length  im- 
mediately above  the  fiflure  of  the  glenoide  or  articular 
cavity  of  the  os  temporis,  and  terminates  at  the  meet- 
ing of  the  fpinal  apophyfis  of  the  os  fphenoides  with 
|he  pars  petrofa  of  the  os  temporis. 
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The  other  or  mixed  portion  reaches  in  the  fame  di- 
reclion  from  this  place  to  the  internal  ala  of  the  apo- 
phyfis  pterygoides,  or  to  the  pofterior  and  outer  edge 
of  the  nares.  But  to  form  a more  exad  idea  of  it, 
it  will  be  proper  to  confider  it  as  divided  into  four 
parts,  two  fuperior  and  two  inferior. 

1 he  tv/o  upper  parts  or  quarters  are  bony  ; and  of 
^hefe  the  innermoft  is  formed  by  the  tide  of  the  apo- 
phyfis  petrofa,  the  outermoib  by  the  fide  of  the  apo- 
.phyfiS  fpinalis  of  the  os  fphenoidcs.  Of  the  two  infe- 
jior  parts,  the  internal,  or  that  next  the  os  fphenoides, 
is  cartilaginous ; and  the  external,  or  that  next  the 
pars  petrofa,  membranous. 

The  Euftachian  tube  thus  formed,  is  very  narrow 
next  the  ear,  but  grows  gradually  wider,  efpecially 
near  tli€  poflerior  nares,  where  the  inner  cartilaginous 
fide  terminates  by  a prominent  edge,  and  the  outer 
fide  joins  that  of  the  neighbouring  noflril.  The  cavity 
of  the  tube  is  lined  by  a membrane  like  that  of  the 
internal  nares,  of  which  it  appears  to  be  a epntinua- 
tion  ; and  on  the  prominent  edge,  this  membrane  is 
confiderably  increafed  in  thicknefs,  reprefenting  a kind 
of  half  pad. 

The  fituation  of  the  two  tubes  is  oblique,  their  po- 
flerior  extremities  at  the  ears  being  at  a greater  di- 
ftance  than  the  anterior  at  the  nares ; and  the  convex 
fides  of  the  prominent  edges  are  turned  toward  each 
other.  The  openings  of  the  tubes  are  oval  at  this 
place  ; as  is  likewife  their  whole  cavity,  efpecially  that 
of  the  mixed  portion. 

The  membrana  tympani  is  a thin,  tranfparent,  flattift^ 
pellicle ; the  edge  of  which  is  round,  and  ftrongly  fixed 
in  the  orbicular  groove  which  divides  the  bony  meatus 
of  the  external  car  from  the  tympanum  or  barrel.  This 
membrane  is  very  much  ftretched  or  very  tenfe,  and 
yet  not  perfedly  flat : for  on  the  fide  next  the  meatus 
externus  it  has  a fmall  hollownefs,  which  is  pointed  on 
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the  middle  ; and  on  the  fide  next  the  tympanum,  it  is 
gently  convex,  and  alfo  pointed  in  the  middle. 

Thi's  membrane  is  fituatcd  obliquely,  the  upper  part 
or  its  circumference  being  turned  outward,  and  the 
lower  part  inward,  fuitably  to  the  diredion  of  the  bony 
groove  already  mentioned.  It  is  made  up  of  feveral 
very  fine  laminae,  clofely  united  together.  The  exter- 
nal lamina  is  in  feme  meafure  a produdion  of  the  fkin 
and  cuticula  of  the  external  meatus  ; for  they  may  be 
pulled  at  the  fame  time  like  the  finger  of  a glove.  The 
internal  lamina  is  a continuation  of  the  periofteum  of 
the  tympanum  ; and  when  the  membrane  has  been 
firft  macerated  in  water,  each  of  thefe  lamina  may  be 
fubdivided  into  feveral  others.  In  very  young  children^ 
this  membrane  is  covered  on  the  outfide  by  a thick 
mucilaginous  web. 

The  depreflion  in  the  middle  of  the  membrana  tym- 
pani,  is  caufed  by  the  adhefion  of  the  malleus;  the 
handle  of  which  is  clofely  joined  to  the  infidc  of  the 
membrane,  from  the  upper  part  of  the  circumference 
all  the  way  to  tbe  centre,  to  which  the  end  of  the  handle 
is  fixed.  This  handle  feems  to  lie  in  a very  fine  mem- 
branous duplicature;  by  means  of  which  it  is  tied  to. 
the  membrana  tympani,  and  which  ferves  it  for  a pe- 
riofteum. The  malleus  is  accompanied  with  blood- 
veflels,  which  run  in  a radiated  manner  from  the  centre 
to  the  circumference  of  the  membrane ; but  thefe  are 
beft  feen  in  the  foetus. 

The  periofteum  of  the  tympanum,  or  barrel  of  the 
ear,  produces  that  of  the  fmall  bones  ; and  it  may  be 
made  vifible  by  means  of  anatomical  injections,  which 
difeover  capillary  veflels  very  diftinCtly  ramified  on  the 
furface  of  the  ollicula.  It  is  likewife  continued  over 
the  two  feneftrse,  and  enters  the  Euftachian  tube,  where 
it  is  loft  in  the  inner  membrane  of  that  duCt. 

The  cellulas  maftoid^i  are  very  irregular  cavities  ia 
the  fubftance  of  the  maftoide  apophyfis,  which  com- 
municate 
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municate  with  each  other,  and  have  a common  open- 
ing  towards  the  inhde,  and  a little  above  the  pofterior 
edge  of  the  orbicular  groove.  Thefe  cells  are  lined  by 
a fine  membrane  ; which  is  partly  a continuation  of  the 
periofteum  of  the  tympanum,  and  partly  feems  to  be  of 
a follicular  ftrufture  like  a kind  of  inembrana  pituita- 
ria.  The  maftoide  opening  is  oppofite  to  the  fmall 
opening  of  the  Eullachian  tube,  but  a little  higher. 

The  ligaments  of  the  officula  may  be  looked  upon 
as  Goniinuations  of  the  periofteum.  The  incus  is  tied 
by  a ftrong  ftiort  ligament  fixed  in  the  point  of  the 
fhort  leg  to  the  edge  of  the  maftoide  opening.  Be- 
tween the  incus  and  malleus  we  find  a fmall  thin  car- 
tilage, The  malleus  is  conneded  through  the  whole 
length  of  its  handle  to  the  infide  of  the  membrana 
tympani,  in  the  manner  already  faid. 

The  malleus  has  two  little  mufcles,  one  anterior, 
and  one  internal ; and  the  ftapes  has  one  mufcle.  See 
Innes  on  the  mufcles. 

The  internal  mufcle  of  the  malleus,  called  tenfor  tym* 
fani^  is  very  fleftiy  and  diftind.  It  lies  along  the  in- 
fide of  the  Euftachian  tube,  and  is  inferted  in  the  neck 
of  the  malleus  above  the  fmall  apophyfis,  advancing 
likewife  as  far  as  the  handle.  Vefalus  firft  obferved, 
and  afterwards  Euftachius  more  particularly  deferibed, 
this  mufcle. 

The  anterior  mufcle  of  the  malleus,  called,  from  its 
ufe,  laxator  tympani^  is  faid  by  fome  to  be  flefhy,  long, 
and  thin.  It  runs  along  the  outfide  of  the  Euftachian 
tube,  to  which  it  adheres  very  clofely  through  its  whole 
length,  and  is  inferted  in  the  long  thin  apophyfis  of 
the  malleus.  It  is  partly  acebmpanied  by  a nerve, 
which  forms  what  is  called  the  chorda  tympanic  as  we 
(hall  fee  hereafter.  Haller  denies  the  exiftcnce  of 
jnufcular  fibres  in  this  fubftancc.  Sabatier  deferibes 
it ; but  doubts  if  it  be  really  mufcular.  Caecilius  Fo- 
lius  is  faid  to  have  been  the  difeoverer. 

A third  mufcle  has  by  fome  been  deferibed  under 
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the  name  of  external  ox  fuperior  mufcle  of  the  malleus  ; 
but  this  is  much  lefs  diftind  than  thofe  already  men- 
tioned. It  is  faid  to  arife  from  the  internal  fuperior 
and  poflerior  part  of  the  meatus  externus,  and  to  be 
fixed  by  a fmall  tendon  to  the  neck  of  the  malleus^ 
Neither  Haller  nor  Sebatier  have  been  able  to  difcover 
mufcular  fibres  in  it.  Caflerius  firft  defcribed  it. 

The  mufcle  of  the  ftapes  is  fliort  and  thick,  and  lies 
concealed  within  the  fmall  bony  pyramid  at  the  bot- 
tom of  the  tympanum.  It  runs  forward  to  be  inferted 
in  the  neck  of  the  ftapes  on  the  fide  of  the  longeft  and 
moft  crooked  leg  of  that  bone. 

The  three  parts  of  the  labyrinth,  that  is,  the  vefti^ 
bulum,  femicircular  canals,  and  cochlea,  are  lined  by 
a fine  periofteum,  which  is  continued  over  all  the  Tides 
of  their  cavities,  and  (huts  the  two  feneftrsof  the  tym- 
panum. Upon  this  the  veflels  and  nerves  are  difper- 
fcd. 

The  femicircular  canals  are  fimply  lined  by  a peri- 
ofteum adhering  to  their  inner  furfaces  without  any 
particular  membranous  bands.  The  two  half-canals 
of  the  cochlea  are  lined  in  this  manner;  the  periofte- 
um of  the  two  fides  of  the  bony  fpiral  lamina  advances 
beyond  the  edge  of  that  lamina,  and  forms  a membra- 
nous duplicaturc,  which  extending  to  the  oppofite  fide 
completes  the  fpiral  feptum. 

The  feptum  feparates  the  two  half  canals  from  the 
bafis  to  the  apex  ; but  there  it  leaver  a fmall  opening, 
by  which  the  fmall  extremities  of  the  half  canals  com- 
municate with  each  other.  The  large  extremity  of  the 
external  half  canal  ends  by  an  oblique  turn  in  the  fe- 
neftra  rotunda,  which  is  fiiut  by  a continuation  of  the 
periofteum  of  that  canal.  The  large  extremity  of  the 
other  half-canal  opens  into  the  veftibuluin ; and  thefc 
two  extremities  are  entirely  feparated  by  a continua- 
tion of  the  periofteum. 

The  whole  internal  cavity  of  the  labyrinth  is  filled 
with  a watery  fluid  fecrcted  from  the  vcflcls,  which  are 
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difperfed  upon  the  periofleum.  This  fluid  tranfinits 
to  the  nerves  the  vibrations  it  receives  from  the  mem- 
brane fituated  between  the  tympanum  and  labyrinth. 

The  fuperfluous  part  of  this  fluid  is  fuppofed  to  pafs 
off  through  two  fmall  canals  called  the  aquadudsofCo- 
tunnius^  from  the  difcoverer,  an  ingenious  phyfician  at 
Naples.  One  of  thefe  duQs  is  fent  ofF  from  the  coch- 
lea, at  the  under  part  of  the  fcala  tympani,  near  the 
fcneftra  rotunda  ; it  terminates  by  a pretty  wide  trian- 
gular opening  within  the  cranium,  under  the  meatus 
internus.  The  beginning  of  this  dud  was  known  to 
Buverney, Caficbohm,  and  Morgagni;  but  they  confi- 
dered  it  as  a paflage  for  an  artery  and  a vein.  It  is  lined 
internally  with  the  dura  mater,  Avhich  is  connected  with 
the  periofleum  of  the  cochlea.  The  other  dud  goes 
off  under  the  termination  of  the  common  canal  in  the 
veflible.  The  orifice  of  this  was  firfl  difeovered  by 
Caffebohm,  and  afterwards  by  Morgagni,  who  has  de- 
feribed  it;  but  is  unacquainted  with  its  life.  From 
this  place  the  dud  afeends,  and  terminates  by  a trian- 
gular opening  between  the  layers  of  the  dura  mater,  at 
the  back  part  of  the  pars  petrofa,  under  the  middle  of 
its  upper  edge.  It  is  alfo  lined  by  a produdion  of  the 
dura  mater,  which  may  be  traced  to  the  veflible.  For 
a full  account  of  the  above,  fee  an  excellent  Differta 
tion  by  Dr  Meckel  of  Berlin. 

All  the  periofleum  of  the  internal  ear,  efpecially  that 
of  the  officula  and  tympanum,  is  in  children  no  more 
than  a mucilage  ; and  in  them  likewife  the  membrana 
tympani  is  thick,  opaque,  and  covered  with  a whitifh, 
flimy  mater. 

Through  the  whole  extent  of  the  periofleum  of  the 
internal  ear,  efpecially  on  that  of  the  oflicula,  femicir- 
cular  canals,  and  half-canals  of  the  cochlea,  we  difeover 
a vafl  number  of  blood-veffels,  not  only  by  anatomical 
injedions,  but  in  inflammations,  and  even  without  the 
help  of  a microfeope.  The  arteries  come  partly  from 
the  internal  and  external  carotids,  and  partly  from  the 
arteria  bafilaris,  which  is  a continuation  of  the  verre- 
1 braliSp 
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bralis,  the  fmall  capillary  ramifications  of  which  may 
be  obfcrved  to  accompany  the  auditory  nerve  through 
the  internal  foramen  auditorium,  from  whence  the  fluid 
is  fuppofed  to  be  abforbed.  Two  veins  carry  the  prin- 
cipal part  of  the  blood  from  the  labyrinth ; one  goes 
off  from  the  cochlea,  near  its  aquedudt,  and  ends  in 
the  lateral  finus  ; the  other  lies  near  the  aquedud  of 
the  veftibule,  and  carries  theblood  from  that  cavity,  and 
from  the  femicircular  canals,  into  the  beginning  of  the 
internal  jugular  vein,  by  a triangular  opening. 

The  portio  mollis  of  the  auditory  nerve  ends,  by  its 
trunk,  at  the  great  foffula  of  the  internal  auditory  hole, 
from  whence  the  filaments  pafs  through  feveral  fmall 
holes  in  the  bafis  of  the  cochlea,  to  be  diftributed  thro*  - 
the  cochlea,  the  veftibule,  and  the  femicircular  canals. 
See  Monro  on  the  Nervous  Syftem,  Tab.  XXiX.  XXX, 
XXXI. 

The  portio  dura  runs  firft  of  all  into  the  fmall  fof- 
fula of  the  foramen  auditorium  internum,  then  paffes 
through  the  whole  bonydudl  called  aquadu^iusFallopii^ 
and  comes  out  again  through  the  ftylo-maftoide  hole 
of  the  os  temporis.  In  this  courfe  it  communicates 
with  the  dura  mater  on  the  upper  or  anterior  fide  of 
the  apophyfis  petrofa,  at  the  place  where  the  bony  du£l 
is  interrupted. 

Having  reached  behind  the  fmall  pyramid  in  the 
bottom  of  the  tympanum,  this  nerve  fends  a fmall  fila- 
ment to  the  mufcle  of  the  ftapes ; and  a little  before  it 
goes  out  by  the  ftylo-maftoide  hole,  it  gives  off  another 
more  confiderable  filament,  which  enters  the  tympa- 
num from  behind  forward,  paffes  between  the  long  leg 
of  the  incus  and  handle  of  the  malleus,  and  afterwards 
•runs  crofs  the  whole  breadth  of  the  tympanum  a little 
obliquely,  and  goes  out  at  the  fame  place  at  which  the 
tendon  of  the  anterior  mufcle  of  the  malleus  enters. 

This  fmall  nerve  is  generally  called  chorda  tymfaniy 
becaufeinits  paffage  through  the  tympanum  it  has  been 
compared  to  the  cord  of  a drum.  Having  left  the  ca- 
vity of  the  internal  ear,  it  advances  toward  one  fide  of 
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the  bads' of  the  tongue,  where  having  joined  the  ncrvus 
iingualis  of  the  fifth  pair,  it  is  confidered  as  a kind  of 
recurrent ; but  the  remaining  part  of  its  courfe  mud 
be  referred  to  the  defcription  of  the  tongue. 

The  portio  dura  of  the  auditory  nerve  having  palTcd 
through  the  foramen  ftylo^maftoideum,  is  diflnbuted 
in  the  manner  to  be  afterwards  mentioned  in  the  de- 
feription  of  the  nerves  ; and  we  ought  very  carefully  to 
cbferve  its  different  communications  with  the  branches 
and  rami  of  the  nerves  of  the  fifth  pair,  with  the  fym* 
patheticus  medius  or  eighth  pair,  with  the  fecond  pair 
of  cervical  nerves,  and  with  the  nervi  fub-occipicales  or 
tenth  pair  of  the  medulla  oblongata,  &c. 

Hearing.  As  the  fenfe  of  hearing  perceives  the  elaflic 
tremors  or  impulfions  of  the  air,  fo  we  obferve  the  fenfi- 
tive  organ  of  the  ear  to  be  compofed  in  a different  man- 
ner from  that  of  any  of  the  other  fenfes ; as  it  is  made 
up  for  the  inofl  part  cither  of  hard  bones  or  elaflic  car- 
tilages and  membranes,  which  are  the  moft  exqu-ifitely 
enabled  to  receive  and  communicate  the  ncccffary  tre- 
mors. 

The  external  parts  of  this  organ,  called  the  aurick 
t>r  outer  ear^  is  a cartilaginous  funnel  conne£bed  ; but 
with  a fort  of  mobility  before  and  behind,  to  the  bones 
of  the  temple,  by  means  of  a ftrong  cellular  plate,  and 
tikewife  by  its  own  proper  ligaments  and  mufcles  5 but 
the  mobility  of  this  part  is  diminiflied  by  cuftom.  This 
cartilage  is  of  a very  compound  figure  ; in  general  of 
a kind  of  oval  figure,  yet  marked  with  fpirals  (landing 
up,  and  hollows  interpofed,  to  which  other  hollows  and 
ridges  correfpond  in  the  oppofite  furfate. 

This  whole  cartilaginous  body  of  the  outer  ear  k 
only  furrounded  by  a thin  fkin,  and  an  empty  cellular 
fubflancc  ; it  is  replenifhed  with  many  fcbaceous  glan- 
dules, which  fupply  an  ointment.  This  part  is  govern^ 
ed  or  direfled  by  certain  mufcles,  which  generally  lofe 
their  ufe  and  a£lion,  from  the  cuftom  of  binding  the 
head  in  children,  which  we  are  otherwife  to  fuppofe 
i they 
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they  were  defigned  by  nafere  to  perform.  'And  they 
a(S:  likewife  upon  the  concha;  the  cavity  of  which  they 
doubtlefs  are  defigned  to  open  or  enlarge. 

To  the  concha  is  connedted  the  meatus  auditvrius^ 
and  through  the  auditory  paffage  are  continued  the 
cuticle  and  true  fkin,  gradually  extenuated  and  exact- 
ly ftrettbed  over  the  furface  of  the  bone,  by  which  it 
is  rendered  extremely  fenfible  of  any  itching  pleafure 
or  pain  ; and,  being  replenifhed  with  irritable  hairs,  is 
by  them  admonifhed  of  any  fordes  or  wax  abounding^ 
and  guarding  from  the  entrance  of  fmall  infedfs.  But 
under  the  fldn  are  feated  the  glandulss  ceruminofe, 
tvhich  pour  out  their  contents  by  fhort  dudls  into  the 
cavity  of  the  auditory  paffage;  at  firff  of  an  oily  con- 
fidence, but  afterwards  it  becomes  more  thick,  bitter^ 
and  inflammable  like  wax.  This  liniment  defends  the 
fenfible  fkin  and  membrane  of  the  tympanum  from 
injuries  of  the  air,  and  keeps  out  or  catches  any  fmall 
infedls ; but,  when  accumulated  in  too  great  abun- 
dance in  thofe  who  are  flothfiil  or  uncleanly^  it  may  be 
the  caufe  of  deafnefs,  or  a difficulty  of  bearing. 

Into  this  funnel  of  the  ear  the  fonorous  waves  of  the 
air  flow,  which,  from  principles  of  mechanics,  it  muff 
of  courfe  colledl  together.  I'he  elaftic  air  only  receives 
fonorous  tremors  or  impulfions  ; and  transfers  them^ 
either  alone  or  principally,  much  after  the  fame  man- 
her  as  We  fee  water,  without  air,  transfer  any  impulfe 
that  is  given  to  it ; for  that  water  conveys  found,  and 
fcemingly  nearly  in  the  fanie  time  as  the  atmofphere, 
is  proved  by  different  experiments.  (^See  Monro  on  the 
ftrudlure  and  phyfiology  of  fifties.)  The  found  is  in- 
treafed  in  air  that  is  condenfedj  and  is  loft:  in  a veffel 
emptied  of  its  air.  But  the  medium  receives  thefe  tre- 
mors, either  from  fome  body  ftriking  againft  it,  or  front 
the  air  itfelf  colliding  againft  another  body,  or  laflly 
from  the  collifion  of  two  bodies  againft:  each  other  in 
the  airi  But  the  body  wffiich  produces  found  ought  to 
tremble  or  vibrate  in  allj  even  the  leafl:  of  its  particles^ 
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fo  as  to  form  alternate  arches  rifing  up  from  the  former 
ftraight  furface,  and  returning  beyond  the  fame  ; the 
curve  line  of  the  fame  exceeding  that  of  the  founding 
body.  From  fuch  a tremor,  the  contiguous  air  is  beat 
into  waves,  whereby  the  parts  of  the  air  that  lie  outer- 
mofl:  are  comprclfed  and  fly  back  again  as  foon  as  their 
elaflicity  gets  over  the  impulfe ; whence  the  air  flies 
again  towards  the  fonorous  body,  where  it  is  now  more 
loofe  and  rarefied,  to  be  there  again  compreflfed  by  im- 
pulfion ; and  in  the  fame  manner  the  anterior  and  outer 
portion  of  air,  furrounding  that  which  is  impelled,  is, 
by  the  adlion  of  the  latter,  compreflfed  and  removed  far- 
ther from  the  trembling  body,  yet  fo  as  to  return  again 
in  its  proper  time  by  the  force  of  elaflicity,  driving  its 
contents  to  the  tremulous  body  for  the  exciting  of  a 
new  wave.  Thcfe  ofcillations  or  impulfions  of  the  air 
are  required  to  fucceed  each  other  with  a certain  velo- 
city *,  and,  in  order  to  render  them  audible,  they  muft 
not  be  fewer  than  30  in  a fecond  of  time. 

Acute  founds  are,  in  general,  yielded  from  bodies 
that  are  hard,  brittle,  and  violently  fliook  or  (truck ; 
but  grave  founds  are  from  the  contrary.  Thofe  founds 
in  general  are  called  acute^  which  are  produced  from 
more  numerous  tremors  in  an  equal  time ; and  thofe 
chtufe^  which  are  produced  from  few  tremors.  As  to 
any  medium  betwixt  acute  and  grave  founds,  there  is 
none  but  what  is  arbitrary.  Cords,  or  other  bodies, 
that  yield  the  fame  number  of  vibrations  in  a given 
time,  are  faid  to  be  unifon-,  as  thofe  which  make  double 
the  number  of  ofcillations  in  that  time,  are  faid  to  yield 
a tone  that  is  an  odave  or  eight  notes  higher ; and 
other  proportions  betwixt  the  numbers  of  the  vibrations 
have  different  names  afligned  to  them.  The  fhorter 
cords  produce  (harper  tones,  and  the  reverfe,  in  a pro- 
portion diredly  as  their  lengths  ; as  thofe  which  are 
more  (Iretched  afford  (liarper  founds  in  a fubduplicate 
proportion  to  their  tenuity,  or  to  the  weights  or  powers 
by  which  they  are  (Iretchcd.  Experiments  to  this  pur- 
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pofe  are  very  eafily  made  with  a monochord  j or  a feries 
of  cords  ftretched  with  weights. 

The  found,  thus  produced,  whether  acute  or  grave, 
ftrong  or  weak,  is  carried  through  the  air  with  a cele- 
rity equal  to  about  1 142  feet  in  a fecond,  or  near  1 3 
miles  in  a minute  ; and  that  with  an  uniform  velocity, 
w'ithout  abating  in  the  larger  diftances.  But  a contra- 
ry wind,  caufmg  the  vibrations  to  extend  more  flowly, 
retards  the  progreffion  of  found  about  i-i2th  of  its 
velocity.  So  likewife  denfity  and  drynefs  of  the  air 
increafe  the  found,  as  a rarefaftion  and  moifture  of 
the  air  leflen  it.  Hence,  in  fummer  time,  founds 
move  fwifter ; and  in  Guinea,  it  has  been  obferved  to 
pafs  at  the  rate  of  10c?  8 Parifian  feet  in  one  fecond  of 
time. 

The  found,  thus  every  way  extended,  meets  with 
certain  particles  in  all  adjacent  bodies,  even  in  water 
and  mercury,  to  which  it  communicates  fimilar  tremors 
or  vibrations,  not  only  fuch  as  are  in  unifon  with  the 
original  tone,  and  which  yield  a found  in  a more  par- 
ticular manner  fenfible  ; but  alfo  it  excites  tremors  lefs 
fenfibly,  even  in  the  other  parts  of  bodies,  which  vi- 
brate in  the  various  proportions  of  the  fcale.  From 
hence  it  is,  that  every  found  which  we  hear,  is  a mix- 
ture of  the  original  tone,  produced  by  the  trembling 
body,  in  conjunflion  with  fecondary  tones  generated 
from  the  elaltic  tremors  of  the  furrounding  bodies. 
The  ftrength  of  found  is  increafed,  if  one  audible  or 
primary  tone  follows  the  other  fo  clofely,  that  their  fuc- 
ceflion  cannot  be  dillinguilhed  by  the  ear  ; but  if  they 
follow  each  other  fo  flowly  as  to  be  diftinguifliablc  by 
the  ear,  they  produce  an  echo;  but  to  produce  this  re- 
quires an  interval  of  fix  thirds  of  a fecond  of  time,  or 
the  diftance  of  55  feet  betwixt  the  refleding  or  echoing 
body  and  the  ear. 

Sounds,  being  elaftic,  are  refle£led  from  hard  bo- 
dies in  angles  equal  to  thofe  of  their  incidence.  But 
the  fame  found, ufhered  into  the  open  air, and  dilating 
through  an  imraenfe  fphere,  grows  proportionably 
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weaker  : but  if  it  be  ufliered  through  a tube,  in  a cy- 
lindrical fhape,  the  ftrength  of  it  is  more  confined  to- 
gether ; or  elfe,  by  being  colleded  into  the  focus  of  a 
parabola  or  ellipfis,it  becomes  increafed,as  we  obferve 
in  fpeaking-trumpets,  from  which  the  voice  goes  out 
parallel  to  the  focus  of  the  parabola,  without  fcattering 
the  fonorous  rays. 

Therefore  the  fonorous  waves  of  the  elaflic  air,  be- 
ing driven  into  the  cartilaginous  funnel  of  our  ear, 
which  is  naturally  inclined  forward  and  outward  in  an 
high  fituation,  are  repelled  and  colled;cd  together,  by 
alternate  reflections  from  its  elaftic  fides,  into  the  cavi- 
ty of  the  concha,  from  whence  it  proceeds  through  the 
auditory,  with  a force  fo  much  ftronger  as  the  furface 
of  the  outer  ear  is  larger  than  the  light  or  fedion  of  the 
auditory  paflage.  Through  this  paflfage,  however  cy- 
lindrical, the  fame  force  is  continued  entire  forward, 
and  increafed  by  new  refonanccs,  excited  from  the 
pcrculTion  of  the  laftic  cartilages  and  hard  bones,  fo  as 
to  mix  imperceptibly  with  the  primitive  found. 

Moreover,  the  bottom  or  end  of  the  faid  auditory 
paflfage  is  terminated  internally  by  the  membrana  tympanic 
whichDr  Haller  fays  is  not  naturally  perforated  with  any 
opening,  as  far  as  he  has  been  able  to  difeover ; and  that 
the  tranfiniflion  of  fmoke  is  fabulous.  Authors  in  ge- 
neral agree  with  him  now  in  the  former  of  thefe  opi- 
jiions  ; but  that  an  accidental  opening  has  fometimes 
happened,  and  that  the  fmoke  of  tobacco  has  been 
blown  through  it  during  life,  is  certain.  Upon  the  fur- 
face  of  this  membrane,  and  more  efpecially  upon  its 
conical  cavity  pointing  inward,  the  fonorous  waves 
(trike,  after  they  have  received  their  laft  reflections 
from  the  auditory  paflfage,  by  which  the  elaftic  fabric  of 
this  membrane  is.  forced  into  ofcillation. 

The  membrane  is  ftretched  over  the  tympanum; 
which  contains  the  little  bones  to  which  the  fmall 
mufcles  of  the  internal  ear  are  fixed.  By  means  of 
the  tenfor  of  the  malleus,  the  membrane  of  the  tympa- 
ziunx  is  difpofed  for  the  heajring  of  weak  founds;  as 
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the  other  mufcle  ferves  to  moderate  in  too  violent 
founds,  by  drawing  the  malleus  from  the  incus ; by 
which  therefore  the  propagation  of  the  fonorous  tre- 
mors is  interrupted.  If  the  membrane  of  the  tympa- 
num be  broke,  or  the  bones  of  hearing  diflocated,  the 
perfon  becomes  at  fird  hard  of  hearing,  and  afterwards, 
fays  Dr  Haller,  perfectly  deaf.  There  have  been  inflan- 
ces,  however,  where  the  rnembrana  tympani  has  been 
partly  deftroyed,  and  yet  the  perfon  has  retained  the 
fenfe  of  hearing,  though  lefs  diflinclly  than  before* 

The  malleus  returns  the  tremors  imprefled  upon  the 
membrane  of  the  tympanum  to  the  incus,  which  fends 
it  inwards  to  the  next  bones. 

The  flapes^  aptly  enough  fo  called  from  its  figure, 
lies  inclined,  and  is  covered  by  its  own  mufcle,  which 
feems  to  draw  the  (tapes,  that  it  may  lie  higher  up, 
under  the  back  part  of  the  feneftra  ovalis,  and  pafs  out 
of  it  before.  Thus  the  nervous  pulp  of  the  veflibulum 
is  prefled  by  the  bafis  of  the  (tapes,  and  by  the  air  of 
the  tympanum,  and  the  Euftachian  tube^  by  the  adion 
of  the  circumjacent  mufcles,  may  be  compreifed  and 
clofed,  and  probably  a little  relaxed  and  opened  again, 
by  the  circumflex  mufcle  of  the  moveable  palate.  By 
this  canal  the  infpired  air  enters  into  the  tympanum  to 
be  changed  or  renewed,  and  the  furrounding  mucus 
of  the  little  bones  and  other  parts  are  this  way  depo- 
fitcd : nor  is  it  at  all  improbable,  that  the  air  enters  by 
this  tube,  to  fupport  the  tympanum  when  it  is  preffed 
inward  by  the  more  violent  founds ; for  founds  them- 
felves,  received  into  the  mouth,  are  this  way  conveyed 
to  the  organ  of  hearing.  In  infpiration,  the  air  prelTes 
the  membrane  of  the  tympanum  outward : and  from 
thence  proceeds  that  clafliing  or  whifpering  noife,  by 
which  the  hearing  is  obfeured,  when  the  mouth  is  held 
wide  open  in  yawning;  for  then  the  air  entering  more 
abundantly  through  the  cavity  of  the  tube,  to  the  tym- 
panum, refifts  the  tremors  of  the  external  air. 

With  refped  to  the  nerve  which  is  diflributed  thro^ 
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the  veflibulum  and  femkircular  canal?,  there  is  no 
doubt  but  it  is  (truck  by  the  tremors  of  the  external 
air,  propagated  to  the  (tapes ; from  whence  the  tre- 
mors immediately  pafs  through  the  oval  feneftra,  to 
prefs  upon  the  naked  pulp  of  the  nerve  ; and  it  is  pro- 
bable, that  the  fpiral  plate  of  the  cochlea,  fpread  full 
of  nerves,  is  agitated  with  tremors  from  the  ofcillations 
of  the  membrane  of  the  tympanum,  by  which  the  air 
in  the  cavity  of  the  tympanum  is  agitated,  fo  as  to  prefs 
the  membrane  of  the  round  feneftra,  which  again  agi- 
tates 'the  air  contained  in  the  cochlea. 

' The  preceding  conjedure  is  plaufible ; fince  the  fpi- 
ral plates  make  up  a triangle,  ending  in  a ihort  point 
towards  the  tip,  by  which  it  may  be  conceived  to  con- 
tain an  infinite  number  of  nervous  cords,  continually 
(hortening  in  their  length;  and  by  that  means  adapted 
to  an  harmonical  unifon  or  confonance,  according  to 
the  variety  of  acute  and  grave  founds,  fo  as  to  tremble 
together  at  the  fame  time  with  mod  of  them  ; namely, 
the  longed  cords  in  the  bads  of  the  cochlea  with  grave 
founds ; and  the  fhorted  cords  nearer  the  tip  or  apex, 
with  the  fliarper  founds.  Whether  are  founds  percei- 
ved in  the  middle  femicircular  canals,  when  thefc  alone 
are  found  in  all  clafles  of  animals?  Are  they  detained 
in  thefe  canals,  in  the  cochlea,  and  by  the  membrane 
fufpended  through  the  vedibulum  ? This  feems  pro- 
bably the  cafe. 

From  what  has  been  faid,  it  appears,  that  the  eladic 
waves  or  tremors  of  the  air  arrive  through  the  outer  ear 
and  auditory  pafiage,  to  the  membrane  of  the  tympa- 
num ; which  being  injured,  and  not  repaired,  the  hear- 
ing is  in  a great  meafure  dedroyed.  This  feems  to  be 
dretched,  for  hearing  weak  founds,  by  the  mufcles  of 
the  malleus.  From  this  membrane  the  found  is  con- 
veyed through  the  fmall  bones  to  the  vedibulum  ; for 
thefe  bones  being  dedroyed,  the  hearing  is  again  abo- 
liflied.  The  bony  Tides  of  the  vedibulum,  by  their 
tremulatjon,  agitate  the  fmall  quantity  of  aqueous  fluid 
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furrounding  the  nervous  pulp.  It  feems  to  be  ftruck 
by  the  nervous  pulp  fufpended  in  the  veftibulum,  and 
that  tremor  to  be  continued  through  the  continuous 
pulp  of  the  cochlea  and  femicircular  canals.  Of  more 
than  this  we  are  not  certain;  but,  by  undoubted  expe- 
riments, tremors,  and  even  claftic  founds,  communi- 
cate themfelves  by  the  internal  Euftachian  tube,  and 
through  all  the  bones  of  the  fkull,  fo  as  to  iinprefs  their 
force  upon  the  auditory  nerve. 

The  diftindion  of  founds,  doubt lefs,  proceeds  from 
the  celerity  of  the  tremors  excited  in  the  hearing  nerve, 
according  as  they  fu'cceed  each  other  more  fwiftly  or 
flowly,  in  a fhort  time  ; in  order  to  which  it  is  not  ne- 
celfary  the  mind  fhould  number  them  ; it  is  fufficient 
that  fhe  perceive  their  numbers  to  be  different,  and  that 
this  difference  excites  a variation  in  her  thoughts  and 
ideas  thence  arifing.  Whether  the  harmony  or  agree- 
ablenefs  of  founds  arifes  from  the  number  of  parts 
founding  together  in  unifon  ? and  whether  the  mind, 
ignorant  of  herfelf,  numbers  the  degrees  of  confonance, 
fo  as  to  pleafe  herfelf  in  a majority  of  them  ? thcfe  arc 
queftions  denied  by  the  moft  expert  muficians,  who 
make  it  appear,  that  there  is  an  agreeablenefs,  and  that 
very  confiderable,  in  founds  approaching  the  leafl  to  a 
confonance,  and  which  lies  in  a proportion  very  diffi- 
cult to  determine.  Why  do  founds  often  become  too 
ftarp  for  the  the  ear  ? Our  auditory  nerves  feem  to  be 
ftrained  upon  the  fpiral  plates,  in  fuch  degrees  as  to  be 
in  danger  of  breaking,  after  the  manner  drinking-glafl'es 
may  be  broke  by  fharp  founds,  and  as  the  hearing  is 
fometimes  almoft  loft  for  a while  by  the  violently  ffirill 
vvhiftlings  of  the  inhabitants  of  the  Canary  iflands. 


Sect.  V.  The  Mouth,  kc. 

Introdudion,  The  word  mouth  may  have  two  figni- 
fications : for,  firft,  it  means  the  tranfverfe  flit  between 
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the  nofe  and  chin,  formed  by  the  lips ; and,  fecpndlyj, 
it  expreifcs  the  internal  cavity,  of  which  this  tranfvcrfe 
flit  is  the  external  opening.  For  this  reafon  the  mouth 
may  be  dlhinguiihed  into  external  and  internal ; and 
the  parts  of  which  it  confiHs  may  likewife  come  under 
the  fame  two  general  heads.  The  bony  parts  are  the 
olfa  maxillaria,  offa  palati,  maxilla  inferior,  and  the 
teeth:  to  thefe  we  may  add  the  os-  hyoides,  and  the 
upper  vertebrae  of  the  neck. 

The  external  parts  of  the  mouth  are.  The  two  lips, 
one  upp^r,  the  other  under ; the  borders  or  red  part§ 
of  the  lips;  the  corners  or  commiffures  of  the  lips,;  the 
folfula  of  the  upper  lip,  the  bafis  of  the  under  lip  ; the 
chin  ; the  bafis  of  the  chin  ; the  Ikin  ; the  beard;  and 
even  the  cheeks,  as  being  the  lateral  parts  of  the  mouth 
in  general,  and  of  the  lips  in  particular. 

The  internal  parts  of  the  mouth  are,  The  gums  pa- 
late, feptum  palati,  uvula,  amygdalae,  the  tongue,  the 
membrane  which  lines  the  whole  cavity  of  the  mouth, 
the  falival  duds  and  glands,  and  the  bottom  of  the 
mouth.  We  might  likewife  reckon  among  the  inter- 
nal parts  of  the  mouth,  all  the  mufcles  that  have  any 
relation  to  it,  as  thofe  of  the  lips,  of  the  tongue,  of  the 
uvula,  of  the  feptum  palati,  &c.  and  to  thefe  might  be 
added  the  mufcles  of  the  lower  jaw,  and  of  the  os  hy- 
pides. 

§ I.  The  Cheeks i Lips 9 and  Gums* 

The  cheeks  and  lips  form  the  fides  and  entry  of  the 
cavity  of  the  mouth.  They  are  formed  in  general  by 
the  connedion  of  f^veral  flcfhy  portions  of  different 
breadths,  fixed  round  the  convex  fides  of  the  two  jaws, 
povered  on  the  outfide  with  the  fkin  and  fat,  and  lined 
on  the  infide  by  a glandulous  membrane.  Befides  aH 
this,  the  lips  feem  likewife  to  have  a foft  fpongy  fub- 
fiance  in  their  compofition,  which  fwells  and  fubfidcs 
pn  ^erfain  pecafions,  independently  of  the  adion  of 
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the  mufclcs  belonging  to  themj  and  is  mixed  with 

fat. 

The  fubftance  which  forms  the  red  border  of  the 
lips  is  very  diiferent  from  the  reft  of  the  (kin,  being  a 
colledion  of  very  fine,  long,  viilous  papillae,  ciofely 
connected  together,  and  covered  by  a fine  membrane, 
which  feems  to  be  both  a continuation  of  the  epider- 
mis, and  of  that  pellicle  which  Covers  the  glandulous 
membrane  of  the  cavity  of  the  mouth.  This  fubftance 
is  extremely  fenfible,  and  very  painful  when  the  outer 
membrane  is  by  any  accident  deftroyed.  The  inter* 
nal  membrane  of  the  upper  lip  forms  a fmall  middle 
frxnum  above  the  firft  dentes  inciforii. 

The  gums  are  that  reddifli  fubftance  which  covers 
the  two  fides  of  the  whole  alveolary  border  of  both 
jaws,  infinuates  itfelf  between  all  the  teeth,  furrounds 
the  collar  of  each  tooth  in  particular,  and  adheres  very 
ftrongly  to  them.  Therefore  the  outer  and  inner 
gums  are  continuous,  and  both  together  form  juft  as 
many  openings  as  there  are  teeth. 

The  fubftance  of  the  gums  is  of  a very  fingular 
ftrudure,  refembling,  in  fome  meafiire,  the  texture  of 
a hat,  fuppofed  to  be  very  compact  and  elaftic.  It  is 
not  immediately  fixed  to  the  bones  of  the  jaws,  but  by 
the  intervention  of  the  perioftcura,  with  which  it  is 
perfectly  united';  and  it  is  covered  by  a fine  ftrong  even 
membrane,  which  fticks  very  clofe  to  the  fubftance  of 
the  gums ; and  feems  to  be  a continuation  of  that  thin 
membrane  which  goes  to  the  lips  and  cheeks,  and  of 
that  which  goes  to  the  tongue. 

The  arteries  which  go  to  the  lips,  cheeks,  and 
gums,  are  ramifications  of  the  external  carotid,  and 
chiefly  of  thole  branches  called  maxil/ares  externez  et 
interna.  The  veins  are  ramifications  of  the  external 
jugular. 

The  nerves  of  thefe  parts  come  from  the  maxillaris 
fuperior  and  inferior,  which  are  branches  of  the  fifth 
pairj  and  alfo  from  the  portio  dura  of  the  auditory 

nerve. 
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nerve,  or  fympatheticus  minimus ; the  ramifications 
of  which  are  fpread  in  great  numbers  on  all  thefe  parts, 
and  communicate  in  a pretty  fingular  manner  with  the 
nerves  of  the  fifth  pair  in  feveral  places,  as  may  be  feen 
in  the  Defcription  of  the  Nerves. 

The  mufcles  of  the  lips  are  commonly  divided  into 
common  and  proper.  The  common  mufcles  are  thofe 
which  end  at  the  angles  or  commilTures  of  the  two  lips; 
and  thofe  are  proper  which  are  fixed  in  one  lip  only ; 
which  are  again  fubdivided  into  the  proper  mufcles  of 
the  upper  lip,  and  proper  mufcles  of  the  under  lip. 
All  thefe  mufcles  have  particular  names ; fome  of 
which  are  taken  from  fomething  in  the  conformation 
of  the  mufcles,  fome  from  the  infertions  or  fituation, 
and  fome  from  the  ufes  attributed  to  them,  as  has  been 
already  deferibed. 

The  mufcles  may  be  enumerated  in  the  follow- 
ing order  : Levator  anguli  oris ; levator  labii  fupe- 
rioris,  alseque  nafi  ; depreflbr  labii  fuperioris,  alaeque 
nafi  ; depreflbr  anguli  oris ; depreflbr  labii  inferioris ; 
ievator  labii  inferioris;  buccinator;  zygomaticus  ma- 
jor ; zygomaticus  minor,  orbicularis  oris.  See  VoL  1. 

The  common  mufcles  of  the  lips  cither  draw  both 
corners  of  the  rhouth  at  once,  or  only  one  at  a time, 
according  to  the  different  direction  of  their  fibres.  The 
proper  mufcles  pull  the  different  parts  of  the  lips  in 
which  they  are  inferred.  The  buccinators  in  particu- 
lar may  ferve  to  move  the  food  in  maftication.  An  en- 
tire treatife  might  be  written  on  the  almofl:  innumer- 
able combinations  of  the  different  motions  of  all  thefe 
mufcles,  according  to  the  different  paflions,  and  ac- 
cording to  the  different  poftures  in  which  a man  may 
put  his  face.  None  are  more  affeding  than  thofe  pro- 
duced by  the  cutanei  alone,  efpecially  in  weeping, 
which  they  do  by  their  adhefions  to  the  depreflbrs  of 
the  corners  of  the  mouth,  &c.  But  by  their  infertions 
in  the  bone  of  the  lower  jaw,  they  draw  up  the  lower 
part  of  the  integuments  of  the  neck,  and  thofe  of  the 
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breaft  next  to  thefe  ; for  they  cannot  move  the  jaw. 
In  old  people,  and  in  thofe  who  are  very  much  ema- 
ciated, thefe  mufcles  may  be  perceived  by  the  eye,  un- 
der the  chin,  and  on  the  neck. 

§ 2.  The  PalatCy  Uvula,  isc. 

The  palate  is  that  arch  or  cavity  of  the  mouth,  fur- 
rounded  anteriorly  by  the  aleveolary  edge  and  teeth  of 
the  upper  jaw,  and  reaching  from  thence  to  the  great 
opening  of  the  pharynx.  The  arch  is  partly  folid  and 
immoveable,  and  partly  foft  and  moveable.  The  folid 
portion  is  that  which  is  bounded  by  the  teeth,  being 
formed  by  the  two  olfa  maxillaria  and  two  olfa  palati. 
The  foft  portion  lies  behind  the  other,  and  runs  back- 
ward like  a veil  fixed  to  the  edge  of  the  offa  palati, 
being  formed  partly  by  the  common  membrane  of 
the  whole  arch,  and  partly  by  feveral  mufcular  fafci- 
culi,  &c. 

The  membrane  that  covers  all  this  cavity  is  continu- 
ed with  the  membrane  of  the  nares  upon  the  inner 
furface  of  the  pharynx.  It  is  very  thick  fet  with  fmall 
glands,  known  under  the  name  of  palatine,  the  orifices 
of  which  are  not  fo  fenfible  as  in  the  pharynx,  and  e- 
fpecially  in  the  rugae  of  the  fuperior  portion  thereof, 
where  M.  Heifter  obferved  a confiderable  orifice,  and 
a canal  proportioned  to  that  orifice,  which  he  could 
eafily  inflate  with  air.  Small  duQ:s  of  the  fame  kind 
with  what  has  now  been  mentioned,  may  be  fuppofed 
to  lie  along  the  middle  line  or  raphe  of  the  arch  of  the 
palate,  and  along  the  alveolary  edge,  becaufe  of  fome 
fmall  tubercles  or  points  which  appear  there. 

This  membrane,  together  with  that  of  the  pofterior 
nares,  forms,  by  an  uninterrupted  continuation,  the 
anterior  and  pofterior  furface  of  the  foft  portion  of  the 
palate  or  velum  palati,  fo  that  the  mufcular  fafciculi  of 
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this  portion  He  in  the  duplicature  of  aglandulous  mem- 
brane. 

The  velum  or  valvula  palati,  terminates  below  by  a 
loofe  floating  edge,  reprefenting  an  arch  fituated  tranf- 
verfely  above  the  bafis  or  root  of  the  tongue.  The 
higheft  portion  or  top  of  this  arch  fuflains  a fmall,  foft, 
and  irregularly  conical  glandular  body,  fixed  by  its 
bafis  to  the  arch,  and  its  apex  hanging  down  without 
adhering  to  any  thing,  which  is  called  uvula. 

On  each  fide  of  the  uvula  there  are  two  mufcular 
half  arches,  called  columns  fepti  falati.  They  are  all 
joined  to  the  uvula  by  their  upper  extremities,  and  dif- 
pofed  in  fuch  a manner  as  that  the  lower  extremities  of 
the  two  which  lie  on  the  fame  fide,  are  at  a little  di- 
ftance  from  each  other,  and  fo  as  that  one  half  arch  is 
anterior,  the  other  pofterior,  an  oblong  triangular  fpace 
being  left  between  them,  the  apex  of  which  is  turned 
toward  the  bafis  of  the  uvuljf. 

The  two  half  arches  on  one  fide,  by  joining  the  like 
half  arches  on  the  other  fide,  form  the  entire  arch  of 
the  edge  of  the  feptum.  The  pofterior  half-arches  run 
by  their  upper  extremities,* more  diredly  toward  the 
uvula  than  the  anterior.  The  anterior  half-arches  have 
a continuation  with  the  Tides  of  the  bafis  of  the  tongue, 
and  the  pofterior  with  the  fides  of  the  pharynx.  At 
the  lower  part  of  the  fpace  left  between  the  lateral  half- 
arches  on  the  fame  fide,  two  glands  are  fituated,  term- 
ed amygdala,  which  (hall  be  deferibed  hereafter,  toge- 
ther  with  the  glandular  ftrudure  of  the  uvula,  among 
the  other  glands  of  the  mouth. 

The  half-arches  are  chiefly  made  up  of  feveral  flat 
flefhy  portions,  almoft  in  the  fame  manner  with  the 
body  of  the  feptum.  The  membrane  which  covers 
them  is  thinner  than  the  other  parts  of  it  towards  the 
palate,  pharynx,  and  tongue.  Each  portion  is  a di- 
ftindf  mufcle,  the  greateft  part  of  which  terminates  by 
uae  extremity  in  the  fubftance  of  the  feptum  and  of 
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the  half-arches,  and  by  the  other  extremity  in  parts 
different  from  thefe. 

As  anatomifts  ufed  formerly  to  afcribe  ail  thefe  muf- 
cles,  as  far  as  they  knew  them,  to  the  uvula,  without 
any  regard  to  the  feptum,  they  termed  them  in  gene- 
ral ciihcv  ptery^/laphyliniy  ox  peri-fiaphylini.  The  laft 
part  of  thefe ..  tw^o  compound  words  expreffes  the  u- 
vula:  the  firft  part  of  the  firft  word  is  an  abridgement 
of  ptery-goides,  and  expreffes  the  infertion  of  thefe 
mufcles  ; but  the  firft  part  of  the  fecond  word  fignifies 
no  more  than  round,  or  about,  &c. 

We  .might  make  ufe  of  the  term  peri-Jlaphyllnus  as  a 
general  denomination  for  the  mufcles  belonging  to  the 
leptum,  and  then  add  the  other  terms,  of  which  thefe 
names  have  been  made  up  by  modern  writers.  But 
the  reader  will  find  it  more  agreeable  to  ufe  the 
names  expreffed  in  the  treatife  on  the  mufcles  already 
deferibed. 

Of  the  mufcles  of  the  palati  we  have  found  the  con- 
ftri6:orcs  ifthmi,  faucium,  palato  phyryngei,  tenfores 
palati,  levatores  palati^  and  azygos  uvuvas. 

The  feptum  palatr  ferves  to  conduct  the  lacrymal 
lymph,  and  that  which  is  continually  collcded  on  the 
arch  of  the  palate,  into  the  pharynx.  It  ferves  for  a 
valve  to  hinder  what  we  fwallow,  and  efpecialiy  what 
we  drink,  from  returning  from  the  narcs. 

§ 3.  The  Tongue^ 

Every  one  knows,  that  the  tongue  is  a foft  flelhy 
body,  which  fills  all  that  part  of  the  cavity  of  the 
mouth  that  is  furrounded  by  the  alveolary  border  and 
teeth  of  the  lower  jaw,  and  extends  ftill  farther  back. 
All  this  fpacc  is  therefore  in  a manner  the  mould  and 
meafure  of  the  length  and  breadth  of  the  tongue,  as 
well  as  of  its  thicknefs  and  figure. 

The  tongue  is  divided  into  the  bafis  and  point;  the 
upper  and  under  fides  j and  the  lateral  portions,  or 
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edges.  The  bafis  is  the  pofterior  and  thickefl  part ; 
the  point,  the  anterior  and  thinneft  part.  The  upper 
fide  is  not  quite  flat,  but  a little  convex ; and  divided 
into  two  lateral  halves,  by  a fliallow  depreflfed  line, 
called  linea  lingua  mediana.  The  edges  are  thinner 
than  the  other  parts,  and  a little  rounded  as  well  as 
the  point.  The  lower  fide  reaches  only  from  the  mid- 
dle of  the  length  of  the  tongue  to  the  point. 

The  tongue  is  principally  compofed  of  very  foft  flefliy 
fibres,  intermixed  with  a particular  medullary  fub- 
ftance,  and  difpofed  in  various  manners.  Many  of 
thefe  fibres  are  confined  to  the  tongue  without  going 
any  farther;  the  reft  form  feparatc  mufcles  which  go 
out  from  it  in  different  ways,  and  are  inferred  in  other 
parts.  All  the  upper  fide  of  the  tongue  is  covered  by 
a thick  membrane  of  a papillary  texture,  upon  which 
lies  another  very  fine  membrane  like  a kind  of  epider- 
mis, which  is  likewife  continued  over  the  lower  fide, 
but  without  papillae.  Under  the  epidermis,  on  the 
furface  of  the  tongue,  we  find  the  corpus  mucofum 
thicker  but  more  moifl  than  in  other  parts  of  the  body. 
This  difpofition  feems  neceflary  to  proted  the  tender 
papillae,  which  are  the  organs  of  tafte.  In  brute  ani- 
mals a perforated  mucous  net-work  receive  the  papillae, 
which  are  in  a manner  wrapped  up  in  capfules  of  this 
mucous  body  covered  with  the  cuticle. 

Three  forts  of  papillae  may  be  diftinguifhed  in  the 
upper  fide  of  the  tongue  ; capitatae,  femi-lenticulares, 
and  villofae.  Thofe  of  the  firfl;  kind  are  the  largeft, 
and  are  of  a lenticular  form,  having  round  heads  with 
fliort  ftems.  They  lie  on  the  bafis  of  the  tongue  in 
fmall  fuperficial  folTulae. 

They  have  a fmall  depreffion  in  the  middle  of  their 
upper  or  convex  fide,  which  opens  into  a mucous 
follicle.  They  occupy  the  whole  furface  of  the  bafis 
of  the  tongue,  and  they  arc  fituated  near  each  other 
in  fuch  a manner  as  that  the  mofl:  anterior  form  an 
angle.  They  are  glandular  papilla,  or  fmall  falival  or 
3 muci- 
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mucilaginous  glands,  of  the  fame  kind  with  thofe  that 
are  to  be  defcribed  hereafter. 

We  commonly  obferve  about  the  middle  of  this  part 
of  the  tongue  a particular  hole  of  different  depths,  the 
inner  furfacc  of  which  is  entirely  glandular,  and  filled 
with  fmall  papillae,  like  thofe  of  the  fir  ft  kind.  It  is 
called  foramen  cnecum.  Morgagni^  as  being  firft  defcri- 
bed by  that  author.  it  is  nothing  elfe  than  the 
meeting  of  excretory  duds  of  glands  fituated  in  the 
tongue,  and  which  throw  out  a thick  faliva. 

The  papillae  of  the  fecond  kind,  or  femilenticulares, 
are  fmall  orbicular  eminences,  only  a little  convex, 
their  circular  edge  not  being  feparate  from  the  fur- 
face  of  the  tongue.  When  we  examine  them  in  a found 
tongue,  with  a good  microfcope,  we  find  their  convex 
fides  full  of  fmall  holes  or  pores,  like  the  end  of  a 
thimble. 

They  lie  chiefly  in  the  middle  and  anterior  portions 
of  the  tongue  ; and  are  fometimes  mod  vifible  on  the 
edges,  where  they  appear  to  be  very  fmooth  and  po- 
lifhed  even  to  the  naked  eye,  and  fometimes  in  living 
fubjeds.  They  foon  lofe  their  confiftence  after  death  ; 
fo  that,  by  rubbing  them  fevcral  times,  they  may  be 
drawn  out  in  form  of  fmall  foft  pyramids  inclined  to 
one  fide. 

The  papilla  of  the  third  kind,  or  villofe,  are  the 
fmalleft  and  mpft  numerous.  They  fill  the  whole  fur- 
facc of  the  upper  fide  of  the  tongue,  and  even  the 
interftices  between  the  other  papillae.  They  would  be 
more  properly  named  fapillce  conica  than  villofa,  from 
the  figure  which  they  appear  to  have  when  examined 
through  a microfcope  in  clear  water.  They  are  natu- 
rally foftifli,  but  they  become  extremely  flaccid  after 
death ; fo  that  by  handling  them  they  may  be  made 
fliort  and  thick,  whereas  they  are  naturally  long  and 
fmall.  Anatomifts  confider  thefe  as  the  extremities  of 
the  veflels  and  nerves  of  the  tongue. 

The  flelhy  fibres  of  which  the  tongue  is  compofed, 
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and  whlcti  gd  no  further  than  the  tongue,  maybe  term- 
ed mufculi  lingua  interlores.  The  fibres  thefe  mufclcd 
confiil  of,  are  of  three  general  kinds ; longitudinal ^ 
tranfverfc,  and  vertical ; and  each  of  ibefe  fituations 
admits  of  different  degrees  of  obliquity.  The  longi- 
tudinal fibres  point  to  the  bafis  and  apex  of  the  tongue  j 
and  fecm  partly  to  be  expanfions  of  the  miifculi  ftylo- 
glofli,  byo-gloffi,  genio-giofTi,  and  lingualis.  The 
vertical  fibres  feem  likewife  to  be  in  part  produced  by 
thefe  mufcles. 

Befides  thefe  mixed  prodiidloilSj  there  is  a diftin^f 
plane  of  longitudinal  fibres,  which  run  near  the  fur- 
face  of  the  upper  fide  of  the  tongue,  and  a diftin^ 
tranfverfc  plane  under  them.  All  tbefe  fibres  are  part- 
ly interwoven,  one  portion  of  them  terminating  at  the 
two  edges  of  the  tongue,  and  the  other  at  the  bafis 
and  point,  without  going  to  any  other  part  5 and  they 
lie  immediately  above  thofe  that  belong  to  the  genio- 
gloffi.  To  difcover  all  thefe  different  fibres,  and  theit 
different  degrees  of  diredion,  we  need  only  cut  tbd 
tongue  longitudinally,  after  it  has  been  boiled,  or  long 
macerated  in  ftrong  vinegar. 

The  mufculi  exteriores,  are  thofe  which  by  one 
tremity  make  a part  of  the  body  of  the  tongue,  and 
are  fixed  by  the  other  in  fome  part  without  the  tongue* 
Of  thefe  we  commonly  reckon  three  pairs  j ffylo-glolii, 
hyo-glofli,  genio-glofli. 

The  mufcles  which  move  the  os  hyoides  belong  like^ 
wife  to  the  tongue.  The  names  of  thefe  are,  Myk^ 
hyoidai^  genh-hyoldai^  Jlylo-hyoidai^  omo-Ioyoidm^  flerno* 
hyoidai. 

When  either  of  the  ftylo-gloffi  a£ls,  it  turns  thef 
tongue  toward  the  cheek,  and  forces  the  aliment  be- 
tween the  upper  and  lower  molares.  When  they  adl 
jointly  with  the  lateral  portions  of  the  fuperior  flefhy 
plane  of  the  tongue,  they  turn  the  tongue  obliquely  up- 
ward to  the  teeth  of  the  upper  jaw,  and  near  the  cheeks, 
as  when  we  bring  down  any  part  of  ihe  food  that  may 
3 have 
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have  ftuck  there  after  maflicatlon.  When  they  a£fe 
jointly  with  the  lateral  portions  of  the  hyo  gloffi,  they 
turn  the  tongue  down\^ard  between  the  lower  teeth 
and  the  cheek. 

When  all  the  parts  of  the  hyo-gloffi  a(9b  together, 
they  (horten  the  tongue.  They  likewiCe  turn  the  point 
of  the  tongue  between  the  teeth  and  the  under  lip,  and 
make  it  pafs  over  that  lip.  The  fuperior  flefhy  plane 
of  the  body  of  the  tongue  bends  it  upward  toward  the 
palate,  and  makes  it  pafs  along  and  lick  the  upper  lip. 

The  tongue  is  fixed  in  the  mouth,  not  only  by  muf- 
clcs,  but  alio  by  ligaments,  which  are  for  the  moft  part 
membranous.  The  principal  ligament  is  that  called 
the  franum^  which  is  the  prominent  fold  that  appears 
firft  under  the  tongue  when  we  raife  it,  with  the  mouth 
opened  ; and  is  no  more  than  a continuation  or  loofe 
duplicature  of  that  membrane  which  covers  the  inferior 
cavity  of  the  mouth.  It  covers  the  curvature  of  the 
anterior  portion  of  the  genio-gloffi  from  the  point  of 
the  tongue,  almoft  as  high  as  the  middle  intcrflice  bc>- 
tween  the  lower  dentes  inciforii. 

The  other  ligaments  of  the  tongue  are  the  fmall 
membranous  fold  which  runs  along  the  middle  of  the 
convex  fide  of  the  epiglottis  to  the  bafis  of  the  tongue, 
and  the  membranous  folds  which  cover  the  inferior 
half  arches  of  the  feptum  palati,  Thefc  three  folds  are 
continuations  of  the  membrane  which  covers  the  neigh- 
bouring parts.  The  aponeurotic  ligaments  of  the  fty- 
lo.glolTus  may  be  looked  upon  as  true  lateral  liga** 
ments  of  the  tongue  \ and  they  adhere  a little  to  the 
lower  part  of  the  mufculus  pterygoidaeus  internus  or 
anterior. 

The  principal  blood-veffcls  of  the  tongue  are  thofe 
that  appear  fo  plainly  on  its  lower  furface  on  each  fide 
of  the  frsenum  ; and  they  confifl:  of  one  artery  and  one 
vein,  which  accompany  each  other,  and  are  called  artC'^ 
ria  et  vena  fublinguaks  or  ranina.  The  veins  lie  next 
the  fr^num,  and  the  arteries  on  the  other  fide  of  the 
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veins.  The  arteries  are  rami  of  the  fecond  internal  or 
anterior  branch  of  the  external  carotid  on  each  fide, 
and  communicate  with  the  firft  external  or  pofterior 
branch  of  the  fame  carotid,  &c.  The  veins  are  com- 
monly rami  of  a branch  of  the  external  jugular  vein, 
defcribed  among  the  other  veins. 

We  obferve  fix  nervous  ropes  to  go  very  diftindly 
to  the  bafis  of  the  tongue,  and  to  continue  their  courfe 
through  its  whole  fubftance  all  the  way  to  the  point. 
Two  of  thefe  ropes  are  rami  of  the  inferior  maxillary 
nerves,  or  of  the  third  branch  of  the  fifth  pair  ; other 
two  arc  the  nerves  of  the  ninth  pair  ; and  the  remain- 
ing two  are  fmall  portions,  or  the  firlt  branches  of  the 
eighth  pair. 

The  great  lingual  nerve  on  each  fide  runs  forward 
between  the  mufculus  mylo-hyoidaeus  and  hyo-gloflus, 
under  the  gcnio  gloffus,  and  is  diftributed  to  the  flcfhy 
fibres  all  the  way  to  the  point  of  the  tongue,  commu- 
nicating by  feveral  fmall  filaments  with  the  lingualis 
minor,  and  with  the  nerve  from  the  eighth  pair.  For 
the  other  diflributions  of  it,  we  refer  to  the  defcrip- 
tion  of  the  nerves. 

The  fmall  lingual  nerve  on  each  fide  goes  off  from 
the  raaxillaris  inferior,  fometimes  at,  and  fometimes 
before,  its  paffage  between  the  pterygoide  mufclcs. 
Afterwards,  feparating  more  and  more  from  the  trunk, 
it  paffes  under  the  lateral  part  of  the  tongue,  over  the 
fublingual  gland  ; of  which  hereafter. ' It  fupplies  the 
neareft  parts  of  the  tongue  as  it  paffes ; and  then  en- 
tering its  fubftance,  terminates  at  the  point,  having 
fent  a great  number  of  filaments  to  the  papillary  mem- 
brane. It  communicates,  as  has  been  faid,  with  the 
lingualis  major,  and  with  the  nerve  from  the  eighth 
pair. 

This  lingual-nerve,  a little  after  it  leaves  the  maxil- 
laris  inferior,  receives  the  chorda  tympani,  which  was 
formerly  mentioned  in  deferibing  the  ear.  ■ 

This  fmall  nervous  rope  has  been  looked  upon  by 
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anatomifts  as  a kind  of  fmall  recurrent  of  the  nervus 
lingualis  5 but  as  in  fome  fubjeds  it  appears  to  make 
firaply  an  acute  angle  with  the  lingual  nerve,  and  as 
this  lingual  nerve  is  fomething  larger  after  this  angle, 
it  ought  rather  to  be  believed  to  come  from  the  tym- 
panum, and  to  unite  with  the  lingual  nerve,  than  to 
arife  from  this  nerve,  and  run  up  to  the  tympanum. 
In  fome  fubjeds,  the  union  of  this  nerve  with  the  lin- 
gualis is  in  a manner  plexiform^  and  very  difficult  to 
be  unfolded. 

The  lingual  nerve  of  the  eighth  pair,  which  is  its 
firft  branch,  runs  firfl:  of  all  on  the  infide  of  the  diga- 
ftric  mufcle  of  the  lower  jaw,  and  fupplies  the  genio- 
hyoidaei,  the  neighbouring  mufcles  of  the  bafis  of  the 
tongue,  and  thofe  of  the  pharynx.  Afterwards  it  fends 
out  the  ramifications,  and  forms  the  communications 
defcribed  in  the  hiftory  of  the  nerves  ; and  lallly  goes, 
to  the  lower  part  of  the  tongue,  where  it  communi- 
cates with  the  lingual  ramus  of  the  fifth  pair,  and  with 
the  lingual  ramus  of  the  ninth. 

The  tongue  is  the  organ  of  the  fenfe  called  the  ta/Ie ; 
and  by  certain  experiments  it  appears,  that  the  power 
of  tafte  is  cxcrcifed  by  the  tongue  chiefly,  although  it 
is  not  confined  to  the  tongue  alone.  For  on  whatever 
part  of  the  mouth,  palate,  or  cheeks,  we  apply  a fapid 
body,  we  do  not  perceive  the  fenfe  of  pain,  but  of 
tafte  ; and  of  fome  bodies,  as  arum,  pepper,  &c.  it 
will  be  ftronger  and  more  diftinft  in  thefe  parts  than 
any  where  elfe.  That  fenfation  which  is  Ibmetimes 
excited  in  the  ftomach,  oefophagus,  and  fauces,  by 
the  regurgitation  of  the  aliments,  feems  alfo  to  belong 
to  the  tongue,  to  which  the  fapid  vapours  are  fent 
back,  uncommonly  acrid  and  penetrating ; and  even 
that  fenfe  which  is  fometimes  occafioned  in  the  fto- 
mach, cefophagus,  and  fauces,  from  a rifing  of  the 
aliments,  feems  alfo  to  be  owing  to  the  tongue,  to 
which  the  taftable  vapours  are  conveyed. 
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Only  the  upper  and  lateral  edges  of  the  tongue  are 
fitted  to  cxerciie  the  fenfc  of  talte. 

The  pafilliJB  of  the  tongue,  which  are  larger  and 
fofter  than  thofe  of  the  (kin,  perpetually  moift,  per- 
form the  office  of  touch  more  exquifitely  than  thofe 
of  the  fmall  and  dry  cutaneous  papillae  ; and  from  hence 
the  tongue  is  liable  to  a fharper  degree  of  pain  : more- 
over, naked  falts  are  not  otherwife  perceived  than  un- 
der a fenfe  of  moifture,  or  of  pain.  But  the  papillae 
of  the  tongue  being  raifed  a little  protuberant,  to  per- 
form the  office  of  tafte,  from  falts  diflblved  in  water, 
or  faliva,  and  applied  againft  their  tips  or  fummirs,  are 
affe^fed  in  a particular  manner  ; which  being  diflin- 
guifhed  by  the  mind,  and  referred  to  certa>a  cUlTes, 
ar^  called  taftes^  cither  four,  fweet,  rough,  bitter,  fa- 
linc,  urinous,  fpirituous,  aromatic,  or  pungent  and 
acrid,  of  various  kinds,  infipid,  putrid,  and  others  re* 
fulting  partly  from  pure  falts,  and  in  part  from  an  in- 
termixture  of  the  fubtile,  animal,  or  vegetable  oils, 
varioufly  compounding  and  changing  each  other.  If  »• 
it  be  inquired.  Whether  the  diverfity  of  taftes  arifes 
from  the  different  figures  which  are  natural  to  falts  ? 
and  whether  this  does  not  appear  from  the  cubical 
figure  in  which  fea-falt  fhoots,  the  prifmatical  figure 
of  nitre,  or  the  particular  configuration  of  vitriol,  fu- 
gar,  &e.?  we  anfwer.  That  this  does  not  feem  proba- 
ble, for  even  taftelefs  cryftals  have  their  particular 
configurations  j and  the  tafte  arifing  from  very  diffe- 
rent falts,  and  differently  qualified  obje^fs  of  this  fenfe, 
are  too  much  alike  each  other,  and  at  the  fame  time 
too  inconftant  or  changeable,  to  allow  fuch  a theory  5^ 
as  for  example,  in  nitre.  The  mechanical  rcafon, 
therefore,  of  the  diverfity  of  taftes,  feems  to  refide 
in  the  intrinfic  fabric  or  oppofition  of  their  elements^ 
which  do  not  fall  under  theferutiny  of  our  fenfes. 

But  the  nature  or  difpofition  of  the  covering  with 
which  the  papillae  are  clothed,  together  with  that  of 
the  juices,  and  of  the  aliments  lodged  in  the  ftomach, 
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have  a confiderable  fliare  in  determining  the  fenfe  of 
tafte;  infomuch,  that  the  fame  flavour  does  not  equal- 
ly pleafe  or  afFed  the  organ  in  all  ages  afike,  nor  in 
perfons  of  all  temperatures  ; nor  even  in  one  and  the 
fame  perfon  at  different  times,  who  fhall  be  differently 
accuftomed  in  health  or  varioufiy  difeafed.  In  gene- 
ral,  whatever  contains  lefs  fait  than  the  faliva  itfelf 
feems  infipid. 

The  fpirituous  parts,  more  erpeclally  of  vegetables, 
either  penetrate  into  the  papillae  thcmfelves,  or  elfe  are 
abforbed  by  the  adjacent  villi  of  tfie  tongue  ; as  may 
appear  from  the  fpeedy  reflitution  of  the  flrength  by 
vinous  or  aromatic  liquors  of  this  kind,  even  before 
they  are  received  into  the  ftomach. 

Nature  defigned  the  difference  of  tafles  to  be  felt 
by  the  tongue,  that  we  might  know  and  diftinguifh 
fuch  foods  as  are  mofl  falutary : for  in  general,  there 
is  not  any  one  kind  of  aliment  healthy  that  is  of  a 
difagrceable  tafte  ; nor  are  there  any  ill  tailed  "matters 
that  are  fit  for  our  nourifhment.  For  it  muft  be  ob- 
ferved,  that  we  here  take  no  notice  of  excefs,  by 
which  the  moft  healthy  food  may  be  prejudicial.  In 
this  manner,  nature  has  invited  us  to  take  neceffary 
food,  as  well  by  the  pain  called  hunger  as  by  the  plea- 
fure  arifing  from  the  fenfe  of  tafte.  But  brute  ani- 
mals, who  have  not,  like  ourfelves,  the  advantage  of 
learning  from  each  other  by  inftrudlion,  have  the  fa- 
culty of  diftinguifhing  flavours  more  accurately,  by 
which  they  are  admonifhed  to  abftain  cautioufly  from 
poifonous  or  unhealthy  food  ; and  therefore  it  is  that 
herbivorous  cattle,  to  which  a great  diverfity  of  noxi- 
ous plants  is  offered  amongft  their  food,  are  furnifhed 
with  fuch  large  and  long  papillae,  of  fo  elegant  a 
ftrudure,  in  the  tongue,  which  arc  not  fo  neceffary 
to  man. 

The  tongue  is  likewife  one  of  the  principal  inftru- 
ments  of  fpcech,  and  of  the  articulation  of  the  voice, 
Riolan,  in  his  Anthropographia,  mentions  a child  of 
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five  years  of  age;  who,  though  he  had  loft  his  tongue 
by  the  fmall-pox,  but  not  the  uvula,  continued  ftill  to 
fpeak  almoft  as  diftindly  as  before.  Probably  the  ba- 
fts of  the  longue  ftill  remained.  M.  dc  JulTieu  has 
publifhed  an  obfervation  in  the  Memoirs  of  the  Royal 
Academy  concerning  a little  girl  who  could  fpeak, 
though  fhe  was  born  without  a tongue;  in  room  of 
which  there  was  only  a kind  of  fmall  tubercle. 

The  tongue  ferves  alfo  to  colled  all  the  morfels  which 
we  chew  ; to  turn  them  in  different  manners,  and  to 
different  parts  of  the  mouth  ; and  to  rub  off  whatever 
flicks  to  the  palate  : and  it  is  ufeful  in  fpitting,  fucking, 
&c.  It  bears  a great  part  in  deglutition,  being  affifled 
by  the  digallric  mufcles  ; which,  by  contrading  at  the 
fame  time  that  the  other  mufcles  prefs  the  lower  jaw 
againft  the  upper,  raife  the  os  hyoides,  and  fix  it  at  a 
convenient  height ; that  the  ftylo-glofii  and  hyo  gloffi 
may  make  the  bafis  of  the  tongue  bear  back  upon  the 
morfel  which  is  to  be  fwallowed,  and  fo  force  it  into 
the  pharynx ; the  portions  of  w^hich,  that  are  at  that 
time  immediately  above  the  morfel,  do  inftantjy  con- 
trad,  and  pufh  it  into  the  oefophaguSo 

§ 4.  The  larynx. 

The  larynx  forms  the  protuberance  in  the  upper  and 
anterior  part  of  the  neck,  called  commonly  fotnum  A~ 
dami  Tffis  is  larger  and  more  prominent  in  men 
than  in  women. 

It  is  chiefly  made  up  of  five  cartilages ; the  names  of 
which  are  thefe  : Cartilago-thyroides,  which  is  the  an- 
terior and  largeft ; cricoides,  the  inferior,  and  bafis  of 
the  reft*,  two  arytenoides,  the  pofterior  and  fmalleft  ; 
and  the  epiglottis,  which  is  above  all  the  reft.  Thefe 
cartilages  are  conneded  together  by  ligaments,  and 
they  have  likewife  mufcles,  glands,  membranes,  &c. 
belonging  to  them. 

QarUlogo  thyroidasa.  The  cartilage  thyroid^a  is  larg^^ 
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and  broad,  and  folded  in  fuch  a manner  as  to  have  a 
longitudinal  convexity  on  the  forelide,  and  two  lateral 
portions  which  may  be  termed  aia.  The  upper  part 
of  its  anterior  middle  portion  is  formed  into  an  angu- 
lar notch  ; the  upper  edge  of  each  ala  makes  an  arch ; 
and,  together  with  the  middle  notch,  thefe  two  edges 
refemble  the  upper  part  of  an  ace  of  hearts  in  playing 
cajds. 

The  lower  edge  of  each  ala  is  more  even,  and  the 
pofterior  edges  of  both  are  very  fmooth,  being  length- 
ened out  both  above  and  below  by  apophyfes,  which 
we  name  the  cornua  of  the  thyroide  cartilage*  The  fu- 
perior  apophyfes  are  longer  than  the  inferior,  and  the 
extremities  of  all  the  four  are  rounded  like  fmail  heads, 
which  in  the  inferior  apophyfes  have  a Ihining  furface 
on  the  infide,  refembling  an  articular  eminence. 

On  the  outfide  of  each  ala  near  the  edge,  is  a pro- 
minent oblique  line  which  runs  from  behind  forward. 
The  upper  extremity  of  this  line  is  near  the  fuperior 
apophyfis  or  cornu  ; and  both  that  and  the  lower  ex- 
tremity end  in  a fmail  tuberofity,  the  lowed  being  of- 
ten the  mod  confiderable.  Thefe  tuberofities  ferve  for 
the  infertion  of  mufcles  and  ligaments.  The  infide  of 
the  alas  and  the  convex  fide  of  the  anterior  portion 
are  very  uniform  j and  this  cartilage  oflifies  gradually 
in  old  age. 

Cartilago  cricoides*  The  cricoide  cartilage  refembles 
a kind  of  thick,  irregular  ring,  very  broad  on  one  fide 
and  narrow  on  the  other ; or  it  may  be  compared  to  a 
fmail  portion  of  a thick  rube,  cut  horizontally  at  one 
end,  and  very  obliquely  at  the  other,  and  didinguifh- 
ed  into  a bafis  and  top,  into  an  anterior,  poderior,  and 
two  lateral  fides.  The  bafis  is  almod  horizontal  when 
we  dand,  and  to  this  the  afpera  arteria  is  connected  y 
fo  that  the  cricoides  may  be  looked  upon  as  the  upper 
extremity  of  the  trachea. 

The  poderior  portion  of  the  cricoides  is  larger  than 
the  red,  and  its  poderior  or- convex  fide  is  divided  by 
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a longitudinal  eminence,  or  prominent  line,  into  two 
diftin£l  furfaces,  for  the  infertion  of  mufcles.  The 
top  is  gently  floped  above  this  prominent  line ; and 
terminates  on  each  fide  by  a kind  of  obtufe  angle, 
formed  between  it  and  the  oblique  edge  of  each  lateral 
portion  of  this  cartilage.  At  the  upper  part  of  each 
of  thefe  angles,  there  is  a very  fmooth  articular  fur- 
face,  gently  convex. 

■ The  whole  pofterior  fide  is  diflingul.Qied  into  two  la- 
teral portions  by  two  prominent  lines,  each  of  which 
runs  down  almoft  in  a ftraight  direftion  from  the  arti- 
cular furface  at  the  top,  a little  below  the  middle  of 
this  fide,  where  it  terminates  in  another  articular  line 
a little  concave  ; and  near  thefe  four  articular  furfaces 
there  are  fmall  tubercles.  The  two  fuperior  furfaces 
are  for  the  articulation  of  the  cartilagincs  arytenoidsese, 
and  the  two  inferior,  for  the  articulation  of  the  infe- 
rior cornua  or  appendices  of  the  cartilago  thyroides. 

Carfilagines  arytenoidaa.  The  cartilagincs  arytenoi- 
dseae  are  two  fmall,  equal,  fimilar  cartilages,  which 
joined  together  refemble  the  fpout  of  an  ewer ; and 
they  are  fituated  on  the  top  of  the  cricoides.  In  each, 
we  may  confider  the  bafis  ; cornua  ; two  fides,  one  po- 
iterior  and  concave,  the  other  anterior  and  convex ; 
and  two  edges,  one  internal,  the  other  external,  which 
is  very  oblique.  The  bafes  are  broad  and  thick  ; and 
have  each  a concave  articular  furfacc,  by  which  they 
are  joined  to  the  cricoides. 

The  cornua  are  bent  backward,  and  a little  tow^ard 
each  other.  In  fome  fubjeds  they  are  very  loofe,  ap- 
pearing like  true  appendices,  and  eafily  feparable  from 
the  reft.  Between  their  inner  edges  they  form  a kind 
of  fiffure,  and  their  outer  oblique  edges  terminate  each 
by  a thick  prominent  angle. 

Epiglottis.  The  epiglottis  is  an  elaftic  cartilage, 
fomewhat  of  the  figure  of  the  tongue,  narrow  and 
thick  at  the  lower  part,  thin  and  (lightly  rounded  at 
upper  part,  gently  couvex  on  the  fore-fide,  and 
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concave  on  the  back-fide.  It  is  fituated  above  the  an* 
terior  or  convex  portion  of  the  cartilage  thyroides ; 
and  its  lower  extremity  is  tied  by  a fhort,  pretty  broad, 
and  very  ftrong  ligament,  to  the  middle  notch  in  the 
upper  edge  of  that  cartilage.  It  is  perforated  by  a 
great  number  of  fmall  holes,  which  are  hid  by  the 
membranes  that  cover  its  two  Tides. 

Ligaments  of  the  larynx.  The  cartilage  thyroides  is 
connected  to  die  cricoides  by  feveral  Ihort  ftrong  liga- 
ments, round  the  articulations  of  the  two  inferior  cor- 
nua with  the  lateral  articular  furfaces  of  the  cricoides. 
The  apices  of  the  fuperior  cornua  are  fixed  to  the  po- 
fterior  extremities  of  the  great  cornua  of  the  os  hyoi- 
des,  by  fiender  round  ligaments,  about  a quarter  of 
an  inch  in  length. 

In  the  middle  of  each  of  thefe  ligaments,  we  often 
meet  with  a fmall  cartilage  of  an  oval  figure,  and  much 
thicker  than  the  ligaments.  The  thyroides  is  likewife 
conneded  to  the  os  hyoides  by  a ftiort,  broad,  ftrong 
ligament ; one  end  of  which  is  inferted  in  the  fuperior 
notch  of  the  cartilage,  and  the  other  in  the  lower  edge 
of  the  bafts  af  the  bone.  It  has  alfo  two  ligaments  at 
the  middle  of  the  concave  fide  which  belong  to  the 
arytenoidseae. 

The  cricoides  is  tied  to  the  lower  part  of  the  thy- 
roides by  a ftrong  ligament ; and  by  the  ligaments  al- 
ready mentioned,  to  the  inferior  cornua  of  that  carti- 
lage. Its  bafis  is  fixed  to  the  firft  cartilaginous  ring  of 
the  trachea  arteria,  by  a ligament  cxadly  like  thofe 
by  which  the  other  rings  are  conneded  together ; and 
the  membranous  or  pofterior  portion  of  the  trachea  is 
likewife  fixed  to  the  pofterior  part  of  the  bafis  of  the 
cricoides. 

Glottis.  The  cartilagines  arytenoidasosare  conneded 
to  the  cricoides  by  ligaments,  which  furround  their 
articulations  with  the  top  of  that  cartilage.  Anterior- 
ly the  bafis  of  each  arytenoides  is  fixed  to  one  end  of 
a ligamentary  cord,  which  by  its  other  end  is  inferted 
the  middle  of  the  concave  fide  of  the  anterior 
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portion  of  the  thyroides.  At  their  infertions  in  the 
thyroides,  thefe  two  ligaments  touch  each  other ; but 
a fmall  fpace  is  left  between  them,  where  they  are 
fixed  in  the  two  arytenoides ; and  they  feem  likewife 
to  have  a fmall  adhelion  to  the  top  of  the  cricoides. 
This  is  what  is  called  the  glottis. 

Under  thefe  two  ligamentary  cords  there  are  two 
others  which  run  likewife  from  behind  forward.  The 
interftice  between  the  fuperior  and  inferior  cords  on 
each  fide  form  a tranfverfe  fiflure,  which  is  the  open- 
ing of  a fmall  membranous  bag,  the  bottom  of  which 
is  turned  outward,  that  is,  toward  the  ala  of  the  thy- 
roides. Thefe  two  facculi  are  the  ventricles  mention- 
ed by  the  ancients,  and  reftored  by  M.  Morgagni,  who 
has  given  an  excellent  defeription  of  them.  They  are 
chiefly  formed  by  a continuation  of  the  internal  mem- 
brane of  the  larynx,  and  the  inner  furface  of  their 
bottom  appears  fometimes  to  be  glandular. 

On  the  anterior  furface  of  the  arytenoide  cartilages, 
there  is  a fmall  depreflion  between  the  bafis  and  the 
convex  upper  part.  This  depreflion  is  filled  by  a 
glandular  body,  which  not  only  covers  the  anterior 
furface  of  each  arytenoides,  but  is  likewife  extended 
forward  from  the  bafis  over  the  pofterior  extremity  of 
the  neighbouring  ligamentary  cord.  They  are  larger 
and  more  fenfible  in  fome  fubjecls  than  in  others  ; and 
they  arc  covered  by  the  membrane  which  lines  the 
neighbouring  parts.  Thefe  glands  were  difeovered  by 
M.  Morgagni. 

The  two  ligaments  which  connedl  the  epiglottis  to 
the  notch  of  the  thyroid  cartilage,  and  to  the  bafis  of 
the  os  hyoides,  and  a third  which  ties  the  bafis  of  the 
os  hyoides  to  the  notch  of  the  thyroides,  form  a tri- 
angular fpace  filled  with  a cellular  or  fatty  fubftance, 
and  with  fmall  glands. 

The  epiglottis  has  likewife  two  lateral  ligaments,  by 
which  it  is  conneded  to  the  arytenoides  all  the  way  to 
their  points  or  cornua.  It  has  alfo  a membranous  li- 
g gament^ 


119 


Chap.  I.  AND  ITS  APPENDAGES . 

gamcnt,  which,  running  along  the  middle  of  its  ante- 
rior or  concave  fide,  ties  it  to  the  root  or  bafis  of  the 
tongue.  This  ligament  is  only  a duplicature  of  the 
membrane  which  covers  the  epiglottis,  continued  to 
the  neighbouring  parts.  Laflly,  there  are  two  lateral 
membranous  ligaments  belonging  to  it,  fixed  near  the 
glandulous  bodies  called  amygdala. 

The  epiglottis  is  not  only  perforated  by  the  regular 
holes  already  mentioned,  but  has  like  wife  a great  num- 
ber of  fmall  irregular  fiflures  and  breaks,  which  are 
fo  many  different  lacunas  fituated  between  its  two  mem- 
branes, and  filled  with  fmall  glands,  the  excretory  ori- 
fices of  which  are  chiefly  on  the  back-fide  of  this  carti- 
lage. 

Mujcles  of  the  larynx.  The  larynx  gives  infertion  to 
a great  number  of  mufcles,  which  may  be  divided  into 
common,  proper,  and  collateral.  The  common  muf- 
cles, according  to  the  general  acceptation  of  that  term^ 
are  all  thofe  that  move  the  whole  body  of  the  larynx, 
one  extremity  of  them  being  inferted  in  other  parts  ; 
and  thefe  are  reckoned  to  be  four  in  number,  two  for 
each  fide,  viz.  flerno-thyroidsei,  thyro-hyoidsei  orhyo- 
thyroidsi. 

The  proper  mufcles  are  thofe  inferted  wholly  in  the 
larynx,  and  which  move  the  cartilages  feparately. 
Thefe  have  been  divided  in  various  manners^  but  may 
be  all  reduced  to  the  following  pairs : Crico*thyroidaei; 
crico-arytenoidsei  laterales;  crico-arytenoidaei  pofterio- 
res;  thyro-arytenoidsei;  arytenoidaeij  thyro-epiglotticij 
aryteno-epiglottici. 

By  the  collateral  mufcles,  is  underftood  thofe  which 
are  inferted  by  one  portion  in  the  larynx,  without  ap- 
pearing to  contribute  any  thing  to  the  motions  of  it* 
Of  this  kind  arc  the  thyro-pharyngsei,  crico-pharyn- 
gasi,  &c. 

The  larynx  may  likewife  be  moved  by  mufcles,  which 
are  not  immediately  inferted  in  it,  but  altogether  in 
other  parts.  Such  are  the  mylo-hyoidasi,  genio-hyoi- 
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dsei,  flylo-hyoidaei,  omo-hyoidaei,  fterno-hyoidasi,  and 
cfpecially  the  digaftrici  of  the  lower  jaw,  by  reafon  of 
their  particular  adhefion  to  the  os  hyoides.  It  is  like- 
wife  probable  that  thofe  mufcles  of  the  pharynx  which 
arc  infertcd  in  the  bafis  cranii,  may,  in  certain  circum- 
ftances,  move  the  larynx  in  Tome  fmall  degree.  The 
blood  vclTeis  of  the  larynx,  &c.  are  the  arteris  and  ve- 
nae, thyroidcae,  fuperiores,  and  inferiores.  The  nerves 
are  the  fuperior  and  inferior  laryngeals,  which  are 
branches  of  the  eighth  pair. 

Ufes,  The  larynx  ferves  particularly  to  admit  and  let 
out  the  matter  of  refpiration ; and  the  folidity  of  the 
pieces  of  which  it  is  compofed,  hinders  not  only  ex- 
ternal objeds,  but  alfo  any  hard  thing  which  we  fwal- 
low,  from  difordering  this  paffage.  The  glottis  being 
a narrow  flit,  modifies  the  air  which  we  breathe  ; and 
as  it  is  very  eafily  dilated  and  contraded,  it  forms  the 
different  tones  of  the  voice,  chiefly  by  means  of  the 
different  mufcles  inferted  in  the  cartilagines  arytenoi- 
daeas,  to  which  the  other  mufcles  of  the  larynx,  both 
proper  and  common,  arc  afliftants. 

The  whole  larynx  is  likcwife  of  ufe  in  deglutition,  as 
has  been  already  obferved,  by  means  of  its  connedion 
with  the  os  hyoides,  to  which  the  digaftric  mufcles  of 
the  lower  jaw  adhere ; which  mufcles  raife  the  larynx 
together  with  the  os  hyoides  every  time  we  fwallow. 

The  facility  of  varying  and  changing  the  tone  of  the 
voice  depends  on  the  flexibility  of  the  cartilages  of  the 
larynx,  and  decreafes  in  proportion  as  we  advance  in 
age ; becaufe  thefc  cartilages  gradually  harden  and 
fy,  though  not  equally  foon  in  all  perfons : and  this 
change  happens  not  only  in  the  cartilago  thyroides,  but 
alfo  to  the  cricoides  and  arytenoides. 

The  mufculi  flerno-thyroidsei  ferve  in  general  to  pull 
down  the  thyroidc  cartilage,  and  the  whole  larynx 
along  with  it.  They  may  like  wife  aflift  the  flerno- 
hyoidaei  in  its  adion,  and  comprefs  the  thyroide  gland ; 
of  which  hereafter.  The  thyro-byoidaei  may,  as  oc- 
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cafion  requires,  either  draw  up  the  larynx  toward  the 
os-hyoides,  or  draw  that  bone  downward  toward  the 
cartilago-thyroides. 

It  is  difficult  to  determine  the  ufe  of  the  crico-thy* 
roidsei  from  their  fituation.  They  may  cither  pull  the 
cricoides  obliquely  backward,  or  the  thyroides  ob» 
liquely  forward ; and  by  this  action  the  inferior  cornua 
of  the  thyroides,  and  fmall  articular  furfaces  of  the 
cricoides,  muft  Aide  upon  each  other. 

Both  the  lateral  and  pofterior  crico-arytenoidsei  may 
feparate  the  arytenoide  cartilages,  and  thereby  open  or 
dilate  the  glottis ; but  they  do  not  both  perform  this 
action  in  the  fame  manner.  * The  lateral  mufcles  fepa- 
rate thefe  cartilages  obliquely  forward, and  at  the  fame 
time  loofen  or  relax  the  fides  of  the  glottis ; but  the 
pofterior  mufcles  feparate  them  obliquely  backward, 
and  at  the  fame  time  ftretch  or  extend  the  Tides  of  the 
glottis  ; and  when  both  mufcles  aft  equally,  they  fe- 
parate the  cartilages  direftly. 

. The  thyro-arytenoidsei  afting  together,  draw  both 
the  arytenoide  cartilages  forward,  and  confequently 
loofen  the  glottis,  and  render  it  capable  of  the  fmalleft 
quaverings  of  the  voice.  They  may  likewife  probably 
comprefs  the  lateral  finufes  or  ventricles  of  the  larynx, 
and  alfo  the  arytenoide  glands. 

The  arytenoidsei  bring  the  arytenoide  cartilages  clofe 
together,  and  prefs  them  againft  each  other;  and  when 
the  cartilages  are  in  this  fituation,  they  may  at  the  fame 
time  be  inclined  either  forward  by  the  thyro-arytenoi- 
dsei,  or  backward  by  the  crico-arytenoidsei  pofteriores# 
By  ibis  means  the  glottis,  when  fhur,  may  be  either  re- 
laxed or  tenfe ; and  in  this  lalt  cafe  it  is  entirely  (hut, 
as  when  we  hold  in  our  breath  in  (training : but  of  this 
more  in  another  place. 

The  general  ufe  of  the  epiglottis  is  to  cover  the  glot- 
tis like  a pent-houfe,  and  thereby  hinder  any  thing 
from  falling  into  it  when  we  eat  or  drink  ; and  for  this 
purpofc  it  is  depreffed  in  the  manner  that  (hall  be  (hown 
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hereafter.  It  ferves  likewife  to  hinder  the  air  which 
we  infpire  from  rufhing  dire^lly  upon  the  glottis ; but 
by  fplitting  it,  as  it  were,  obliges  it  to  enter  by  the 
fides,  or  in  an  oblique  courfe.  The  mufcles  of  the 
epiglottis  do  not  appear  to  be  abfolutely  neceffary  fot 
that  cartilage  ; for  in  deglutition  it  may  be  fufficiently 
deprefled  by  the  bafis  of  the  tongue,  and  it  may  raife 
itfelf  again  by  its  own  elafticity.  The  thyro-epiglottici 
and  aryteno-epiglottici  may  ferve  to  fhut  any  lateral 
openings  that  might  remain  when  the  epiglottis  is  de- 
prefled by  the  bafis  of  the  tongue ; and  the  hyo-epiglot- 
tici  may  pull  it  a little  forward  in  ftrong  refpirations,  as  * 
in  fighing,  yawning,  &c. 

Fffice  and  Speech.  The  larynx  is  the  principal  organ 
of  the  voice ; for  that  being  injured,  the  air  pafles 
through  the  windpipe  without  yielding  any  found.  By 
the  larynx  we  underhand  an  aflemblage  of  cartilages, 
joined  into  a hollow  machine,  which  receives  the  air 
from  the  fauces,  and  tranfmits  it  jnto  the  windpipe. 

All  the  cartilages  of  the  larynx  are  connefted  by  va- 
rious mufcles  and  ligaments,  with  a certain  degree  of 
firmnefs,  to  the  adjacent  parts ; and  yet  fo  that  the 
whole  is  eafily  moveable  together,  as  are  alfp  its  feve- 
ral  parts  upon  each  other. 

The  whole  larynx  is  fufpended  from  the  os  hyoides 
by  the  ligaments  proceeding  towards  the  fuperior  horns 
of  the  thyroide  cartilage,  and  perfefting  that  cartilage 
from  the  middle  of  its  bafis  to  the  conjundion  of  its 
plates.  The  fame,  together  with  the  conjoined  os  hy- 
oides,  is  capable  of  being  raifed  confiderably,  at  leaft 
half  an  inch  above  its  mean  altitude.  This  is  performed 
by  the  biventer  mufcles,  together  with  the  geniohyoidei, 
gcnioglofli,ftyloglofli,  flylohyoidei,  fl:ylopharyngci,thy- 
reopalatini,  hyothyroidei ; ail  or  fome  of  which  con- 
fpire  together  in  that  adion.  In  this  elevation  the  glot- 
tis is  prefled  together  or  made  narrower,  and  the  liga- 
ments before  mentioned  approach  nearer  together. 
But  thus,  by  the  afliftance  of  the  adion  of  the  arytse- 
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nolde  mufcles,  together  with  the  oblique  and  tranfverfc 
ones,  the  glottis  may  be  accurately  clofed,  fo  as  to  re- 
fill with  an  incredible  force  the  prcflure  of  the  whole 
atmofpherc. 

The  fame  larynx  may  be,  in  like  manner,  deprefled 
to  about  half  an  inch  beneath  its  ordinary  fituation,  by 
the  fternohyoidei,  fternothyroidei,  and  coracohyoidei, 
as  they  are  called ; and,  when  thefe  are  in  adion,  alfo 
by  the  joint  force  of  the  anterior  and  pollerior  cricothy- 
roidei.  In  this  motion  the  arytaenoide  cartilages  de- 
part from  each  other,  and  render  the  glottis  wider, 
which  is  alfo  drawn  open  laterally  by  the  mufcles  in- 
ferted  into  the  fides  of  the  arytaenoide  cartilages,  toge- 
ther with  the  crico-arytaenoidei  poftici  and  laterales,and 
thyreo-arytaenoidei : thefe  may  alfo  comprefs  the  ven- 
tricles of  the  larynx  on  which  they  are  incumbent;  the 
particular  cartilages  which  make  up  the  larynx  can 
icarce  be  moved  feparately. 

We  fhall  now  confider  what  aflicn  the  air  produces, 
when  it  is  driven  from  the  lungs  in  exfpiration  through 
the  windpipe  into  the  larynx,  and  from  them  urged  out 
through  the  glottis  into  the  mouth,  varioufly  configur- 
ed. The  confequences  or  efFe£ls  of  this  are,  voice, 
fpeech,  and  finging.  The  voice,  indeed,  is  only  form- 
ed, when  the  air  is  expelled  with  fo  great  a velocity 
through  the  contradled  glottis,  that  it  fplits  or  makes 
a collifion  upon  the  ligaments  of  the  glottis,  fo  as  to  put 
the  larynx  into  a tremor,  which  tremor  is  returned  and 
continued  or  increafed  by  the  elafticity  of  thefe  parts. 
Sound,  therefore,  ai^ifes  from  the  conjunct  trembling  of 
the  ligaments,  together  with  the  cartilages  of  the  la- 
rynx at  one  and  the  fame  time,  which  we  then  call  the 
voice,  and  is  of  a peculiar  kind  or  modulation  in  every 
fingle  clafs  of  animals,  depending  entirely  upon  the 
difference  of  the  larynx  and  glottis.  But  when  a 
trembling  is  not  excited,  the  exfpired  air  caufes  a 
whifper. 

The  ftrength  of  the  voice  is  proportionable  to  the 
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quantity  of  air  blown  out,  together  with  the  narrowncfs 
of  the  glottis ; and,  therefore,  a large  pair  of  lungs 
calily  dilatable,  with  an  ample  cartilaginous  and  elaftic 
larynx  and  windpipe,  and  the  free  echo  of  the  noftrils, 
joined  with  a powerful  cxfpiration,  all  conduce  to  this 
effed.  But  acute  and  grave  tones  of  the  voice,  we  ob* 
ferve  to  arife  from  various  caufes.  The  former  proceeds 
from  a tenfion  and  narrownefs  of  the  glottis,  and  the 
latter  from  a relaxation  and  expanfion  of  it.  For  thus, 
in  the  former,  a greater  number  of  aerial  undulations  arc 
fplit  in  the  fame  time  upon  the  ligaments  of  the  glottis, 
whence  the  tremors  excited  at  the  fame  time  are  more 
numerous ; but  when  the  glottis  is  dilated,  the  contrary 
of  all  this  follows.  And  from  the  greater  tenfion  of  the 
ligaments,  the  tremors  in  like  manner  become  more 
numerous  from  the  fame  ftrokc.  Therefore,  to  pro- 
duce an  acute  and  Ihrill  voice,  the  whole  larynx  is 
drawn  upwards  and  forwards ; and  fo  much  the  more 
as  the  voice  is  required  to  be  (harper,  infomuch  that 
ihe  head  icfelf  is  inclined  backwards,  by  which  the 
powers  of  the  mufcles  elevating  the  larynx  are  rendered 
more  full  and  effedual.  The  truth  of  this  is  confirmed 
by  experience,  by  applying  the  fingers  to  the  larynx 
when  it  forms  an  acute  found ; for  then,  to  raife  the 
voice  an  o£lave,  you  will  eafily  perceive  it  to  afeend 
near  half  an  inch.  Alfo  the  fame  is  evident  from  com- 
parative anatomy,  which  demonftrate  the  narroweft 
glottis  and  the  clofcft  approximation  of  cartilages  in 
finging  birds,  but  an  ample  or  broad  glottis  in  hoarfe 
animals  and  fuch  as  bellow  or  bleat.  An  inftance  of 
this  we  have  in  whiftling,  where  the  voice  manifefily 
becomes  more  acute  by  a contraction  or  narrownefs  at 
the  mouth : alfo  in  mufical  inftruments,  in  which  a nar- 
rownefs of  the  mouth  or  opening  that  expels  the  air, 
with  a celerity  of  the  wind  blown  out,  are  the  caufes  of 
an  acute  or  flirill  tone. 

Gravity  of  the  voice,  on  the  contrary,  follows  from 
a deprefiion  of  the  larynx  by  the  caufes  already  deferi- 
i bed  j 
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bed ; to  which  add  a broad  glottis  and  a very  ample 
larynx.  This  is  evident  to  the  touch  of  the  finger  ap- 
plied to  the  larynx  when  a perfon  fings,  by  which  the 
defeent  of  it  is  manifehly  perceived  to  be  about  an  inch 
for  every  o6i:ave : hence  the  voice  of  males  is  more 
grave ; and  hence  the  lowcf!;  degrees  of  the  voice  de- 
generate into  a mutenefs  or  whifpering. 

Is  the  whole  difference  of  tone  owing  to  the  length 
of  the  ligaments  of  the  glottis,  which  is  augmented 
when  the  feutiform  cartilage  is  drawn  forward,  and  the 
arytasnoide  ones  backward  ? Is  it  according  to  this  rule, 
that  the  mod  acute  tones  are  produced,  which  arife 
from  the  ligaments  being  exceedingly  ftretched,  and 
thus  vibrating  with  great  celerity  ? This  has  been  con- 
firmed by  repeated  experiments  made  by  eminent 
men ; and  fome  late  anatomifts  have  obferved,  that 
when  the  cords  or  ligaments  of  the  glottis  are  tenfe, 
the  peculiar  voice  of  every  kind  of  animal  is  produced 
by  blowing  air  into  its  larynx : that  this  voice  was 
more  acute  as  the  ligaments  were  more  tenre,and  more 
grave  as  they  were  llackened  ; that  by  (hutting  the 
whole  ligament,  the  voice  was  fuppreffed  ; by  Ihutting* 
the  half,  the  voice  was  rendered  ati  oftave  higher;  by 
(hutting  a third  part,  a fifth  higher,  &c.  There  are  not 
wanting,  however,  doubts  concerning  this  new  theory, 
arifing  from  the  cartilaginous  and  bony  ftrudure  of  the 
glottis  of  birds,  which  of  confequence  mud  be  im- 
moveable, and  not  extenfible;  from  the  voice  modeer- 
tainly  becoming  more  acute,  in  whidling,from  the  mere 
contra(ftion  of  the  lips  ; from  the  example  of  women, 
in  which  the  larynx  is  fofter,  but  the  voice  more  acute, 
than  in  men  ; from  experiments  which  fhow,  that  more 
acute  founds  are  produced  by  bringing  the  ligaments 
of  the  glottis  nearer  into  conta^l  with  each  other;  from 
the  perfedl  want  of  machines,  by  which  the  ligaments 
can  be  dretched,  and  which  may  bring  the  fcutiforni 
cartilage  forward  from  the  annular  one.  But  feeing  it 
appears  from  experiments,  that  a tenfion  of  the  liga- 
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ments  fuffices  for  producing  acute  founds,  without  the 
contraction  of  the  glottis,  we  may  believe  that  the  dif- 
ferent tenfion  of  the  glottis  contributes  more  to  the  di- 
vcrfity  of  voice  than  the  different  diameter  of  it. 

Singing  is  when  the  voice,  modulated  through  vari- 
ous degrees  of  acutenefs  and  gravity,  is  expelled 
through  the  larynx,  while  it  is  trembling  and  fufpended 
betwixt  two  contrary  powers ; and  herein  lies  the  prin- 
cipal difference  betwixt  the  chanting  of  fimple  notes 
and  the  expreffion  of  words.  Hence  it  appears  to  be  a 
laborious  aCtion,  by  reafon  of  the  continual  contrac- 
tions of  the  mufcles,  which  keep  the  larynx  at  an  equi- 
librium : and  hence  it  is,  that  fmging  makes  a perfon 
hot;  becaufe  in  acute  tones  the  narrower  glottis  much 
retards  the  exfpiration,  while  at  the  fame  time  a great 
deal  of  air  is  required  to  give  ftrength  to  the  voice ; 
to  which,  again,  deep  infpirations  are  neceffary.  Hence 
likewife  the  windpipe  is  rendered  very  dry,  from  the 
quicker  paffage  or  current  of  air : to  prevent  which,  a 
great  deal  of  mucus  is  required  ; and  therefore  it  is 
that  there  are  fuch  numbers  of  mucous  receptacles  in 
the  larynx ; amongfl  which  1 am  firmly  of  opinion  the 
ventricles  before  deferibed  ought  to  be  numbered. 

Speech  is  performed  by  the  larynx  at  reft,  or  held  in 
the  fame  place,  in  tones  of  voice  differing  but  little  in 
acutenefs  and  gravity  : but  then  the  voice  is  varioufly 
changed  or  modulated  by  the  organs  of  the  mouth. 
Singing  has  a variation  in  the  tone  or  cadence  of  the 
voice,  together  with  a modulation  of  it  by  the  organs 
of  the  mouth  at  the  fame  time. 

All  fpeech  is  reducible  to  the  pronunciation  of  let- 
ters, which  differ  in  various  nations ; but  moft  of  them 
are  alike  all  the  world  over.  Of  thefe,  fome  are  called 
vowels,  which  are  made  only  by  an  expreffion  of  the 
voice  through  the  mouth,  without  any  application  of 
the  tongue  to  certain  parts  of  the  mouth.  But  confo- 
nants  are  formed  by  a collifion  of  the  tongue  againfl 
certain  parts  of  the  mouth,  lips,  and  teeth.  But  to  be 
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more  particular  in  thefe  matters  is  beyond  our  pufpofe, 
which  does  not  permit  us  to  expatiate  upon  the  beau- 
tiful art  of  pronunciation.  That  art,  as  an  extraordi- 
nary inftance  of  mechanical  knowledge,  has  fo  accu- 
rately determined  all  the  corporeal  caufes  concurring 
to  each  letter,  that,  by  infpection  only,  with  the  aflift- 
ance  of  touch,  letters  pronounced  are  underftood  with^. 
out  hearing  them;  and  the  attentive  perfon  is  thereby 
taught  to  imitate  the  fame  fpeech  by  a like  ufe  of  the 
organs. 

§.  5.  The  Pharynx, 

The  pharynx  is  a mufcular  and  glandular  bag  ; the 
outer  furface  of  which  is  clofely  joined  to  the  inner  fur- 
face  of  all  that  fpace  which  is  at  the  bottom  of  the 
mouth,  behind  the  pofterior  nares,  uvula,  and  larynx, 
and  which  reaches  from  the  cuneiform  procefs  of  the 
os  occipitis  all  the  way  to  the  oefophagus,  which  is  the 
continuation  of  the  pharynx.  This  fpace  is  bounded 
pofteriorly  by  the  mufcles  which  cover  the  bodies  of 
the  firft  vertebrae  of  the  neck,  and  laterally  by  the  fu- 
perior  portions  of  both  the  internal  jugular  veins,  and 
of  both  the  internal  carotid  arteries,  by  the  fpinal  apo- 
phyfes  of  the  os  fphenoides,  by  the  extremities  of  the 
apophyfes  petrofse,  by  the  os  fphenoides,  immediately 
above  the  internal  alse  of  the  apophyfes  pterygoides^ 
and  by  the  neighbouring  portion  of  both  pterygoids 
mufcles. 

From  thefe  limits  and  adhefions  of  the  pharynx  we 
may  pretty  nearly  determine  its  figure.  It  may  be 
compared  to  the  wide  part  of  a covered  funnel,  of 
which  the  cefophagus  is  the  narrow  part  o’?  tube  ; or  it 
may  be  called  the  broad  end  of  the  cejophagus^  that  and 
the  pharynx  taken  together  being  compared  to  atrum. 
pet.  The  pharynx  may  be  divided  into  three  parts  5 
one  fuperior,  which  is  the  arch  of  the  pharynx ; one 
middle,  which  is  the  body  or  great  cavity  ; and  one 
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inferior,  which  is  the  bottom,  narrow  portion,  or  fphinc- 
ter.  We  are  likewife  to  obferve  in  it  three  openings; 
that  of  the  arch,  toward  the  nares;  that  of  the  body, 
toward  the  mouth  ; and  that  of  the  bottom,  toward  the 
CKf(iphagus. 

The  arch  is  the  broadefl:  part  of  the  pharynx  ; and 
ends  on  each  fide  in  an  angle  or  point,  toward  the  ju- 
gular foflulae  of  the  bafis  cranii.  Afterwards  the  great 
cavity  contrails  a little  toward  the  fides,  all  its  other 
dimenfions  continuing  the  fame  ; and  behind  the  la- 
rynx it  is  again  enlarged  on  each  fide,  a very  fmall  fpace 
being  left  between  it  and  the  cricoid  cartilage.  'Fhe 
extremity  of  the  lower  portion  is  very  narrow,  and  joins 
the  bafis  of  the  cartilage  juft  named. 

The  pharynx  is  made  up  partly  of  fevcral  diftind 
fieftiy  portions,  which  are  looked  upon  as  fo  many  dif- 
ferent mufcles  fo  difpofed  as  to  form  a large  cavity  ; and 
partly  of  a membrane  which  lines  the  inner  furface  of 
this  whole  cavity,  and  is  a continuation  of  that  of  the 
nares  and  palate. 

This  membrane  is  wholly  glandular;  and  it  is  thicker 
on  the  fuperior  and  middle  portions  of  the  pharynx 
than  on  the  bottom  or  lower  portion.  Immediately 
above  the  firft  vertebra  it  forms  fevcral  longitudinal 
rugae  very  thick,  deep,  and  ftiort ; and  we  generally 
find  therein  a colledion  of  mucus  in  dead  bodies,  in 
the  great  cavity  there  are  no  rugae,  the  membrane  ad- 
hering, both  there  and  in  the  upper  part,  very  clofely 
to  the  mufcles.  At  the  lower  part  wTere  it  is  thinneft 
it  covers  likewife  the  pofterior  part  of  the  larynx  ; and 
is  very  ioofc,  and  formed  into  irregular  folds.  It  runs 
in  a little  on  each  fide  between  the  edges  of  the  pha- 
rynx. 

Mufcles  of  the  pharynx.  Though  almoft  all  the  muf- 
cular  or  flefhy  portions  of  which  the  pharynx  is  com- 
pofed,  concur  in  the  formation  of  one  continued  bag 
or  receptacle,  they  are  neverthelefs  very  diftinguifhablc 
from  each  other,  not  only  by  their  different  inferiions, 

from 


Chap.  1.  AND  ITS  APPENDAGES.  1 89 

from  which  they  have  been  denominated,  but  alfo  by 
the  different  diredions  of  their  fibres.  They  may  be 
looked  upon  as  three  digaftric  mufcles;  the  middle 
tendons  of  which  lie  backward  in  one  longitudinal 
line,  which  in  fomc  fubjcCls  appears  plainly  like  a linea 
alba. 

The  lowed:  of  the  mufcular  fibres  make  a complete 
circle  backward  between  the  two  Tides  of  the  bafis  of 
the  cartilago  cricoides.  This  circle  is  the  beginning  of 
the  cefophagus,  and  has  been  thought  by  fome  to  form, 
a diftin^  mufcle  called  cefophagus,  Befides  the  mufcles 
which  form  the  body  of  the  pharynx,  there  are  feveral 
other  fmall  ones  conneded  with  it ; but  of  thefe  fuf- 
ficient  deferiptions  have  been  already  given  in  a for- 
mer part  of  the  work. 

The  particular  ufes  of  thefe  mufcles  are  very  difficult 
to  be  determined.  It  is  certain  that  thofe  of  the  mid- 
dle and  lower  portions  of  the  pharynx  ferve  chiefly  for 
deglutition.  Thofe  of  the  upper  portion,  and  fome  of 
thofe  of  the  middle  portion,  may,  among  other  func- 
tions, be  ufeful  in  modifying  the  voice,  according  to 
the  opinion  of  M.  Santorini. 

§ 6.  The  Salival  G lands ^ <bc. 

By  faliva  we  mean  in  general,  that  fluid  by  which 
the  mouth  and  tongue  are  continually  moiftened  in 
their  natural  ftatc.  This  fluid  is  chiefly  fupplied  by 
glands,  called  for  that  reafon  glandulee  faltvales^  of 
which  they  commonly  reckon  three  pairs,  two  paro- 
tides, two  maxillares,  and  two  fublinguales.  Thefe 
are  indeed  the  largefl:,  and  they  furnifh  the  greatcfl: 
quantities  of  faliva  ; but  there  are  a great  number  of 
other  lefler  glands  of  the  fame  kind,  which  may  be 
reckoned  alliftants  or  fubflitutes  to  the  former.  All 
thefe  may  be  termed  fallval  glands^  and  they  may  be 
enumerated  in  the  following  manner;  Glandulm paro- 
tides, glandulse  maxillares,  glandulae  fublinguales,  glan* 
dul;£molarcs,glandulsebuccales,glanduli3elabiales,glan- 
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dulse  linguales, amygdalae, glandulse  palatinse,  glandulae 
uvulares,  glandulae  arytenoid aeae,  glandula  thyroidaea. 

The  parotides  are  two  large,  whitilh  glands,  irregu- 
larly oblong  and  protuberant,  fituated  on  each  fide, 
between  the  external  ear  and  the  pollcrior  or  afcend- 
ing  ramus  of  the  lower  jaw,  and  lying  on  fome  part  of 
the  neighbouring  inafleter  mufcle.  The  fuperior  por- 
tion of  this  gland  lies  before  the  cartilaginous  meatus 
of  the  ear,  and  touches  the  apophyfis  zygomatica  of 
the  ostemporis ; and  it  is  extended  forward  and  back- 
ward under  the  lobe  of  the  ear,  as  far  as  the  madoide 
apophyfis. 

From  the  anterior  and  fuperior  portion  of  this  gland, 
a white  membranous  dud  or  canal  is  produced  by  the 
union  of  a great  number  of  fmall  tubes  reprefenting  fo 
many  roots.  This  dud  runs  obliquely  forward  on  the 
outfide  of  the  maffeter ; and  then  perforates  the  bucci- 
nator from  without  inward,  oppoiite  to  the  interftice 
between  the  fecond  and  third  dentes  molares,  where  the 
hole  or  orifice  reprefents  the  fpout  of  an  ewer. 

This  canal  is  named  dudus  fahvalis  Stenonis^  or  duc^ 
ius  fupericr.  It  is  about  the  twelfth  part  of  an  inch  in 
diameter,  and  on  the  outer  fide  of  the  maffeter  mufcle 
it  receives  fometimes  one  and  fometimes  two  fmall 
duds  from  a like  number  of  little  glands ; which  Hal- 
ler calls  glandula  accejforia.  The  external  carotid  ar- 
tery and  vein,  and  the  portio  dura  of  the  feventh  pair 
of  nerves,  pafs  through  the  fubftance  of  the  fparotid 
gland,  to  which  they  give  branches  5 and  the  facial  ar- 
tery and  vein  pafs  over  its  dud. 

The  maxillary  glands  are  fmaller  and  rounder  than 
the  parotides ; and  are  fituated  each  on  the  infide  of 
the  angle  of  the  lower  jaw,  near  the  mufculus  ptery- 
goidaeus  inferior.  From  the  infide,  or  that  which  is 
turned  to  the  mufculus  hyo-gloffus,  each  of  them  fends 
out  a dud  in  the  fame  manner  as  the  parotides  ; but 
it  is  fmaller  and  longer,  and  goes  by  the  name  of  due- 
ius  falivalis  Whartoni^  or  dudus  mfenor. 

This 
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This  du£l:  advances  on  the  fide  of  the  mufculus  ge- 
nio-glofTus,  along  the  inner  part  and  fuperior  edge  of 
the  glandula  fnblingualis,  to  the  frsnum  of  the  tongue, 
where  it  terminates  by  a fmall  orifice  in  form  of  a pa« 
pilla. 

The  glandule  fublinguales  are  likewife  two  in  num- 
ber, of  the  fame  kind  with  the  former,  only  fmaller, 
fornetbing  oblong,  and  flatted  like  a blanched  almond. 
They  are  fituated  under  the  anterior  portion  of  the 
tongue,  one  on  each  fide,  near  the  lower  jaw,  on  the 
lateral  portions  of  the  mufculi  mylo-hyoidsei  which  fu- 
itain  them.  The  two  extremities  of  each  gland  are 
turned  backward  and  forward,  and  the  edges  oblique- 
ly inward  and  outward. 

They  are  covered  on  the  upperfide  by  a very  thin 
membrane,  which  is  a continuation  of  the  membrane 
that  covers  the  underfide  of  the  tongue.  They  fend 
out  laterally  feveral  fmall  fhort  dufts  which  open  near 
the  gums  by  the  fame  number  of  orifices,  all  ranked  in 
the  fame  line,  at  a fmall  diftance  from  the  frsenum,  and 
a little  more  backward.  In  many  animals  we  find  par- 
ticular duds  belonging  "to  thefe  glands,  like  thofe  of 
the  glandule  maxillares,  but  they  are  not  to  be  found 
fo  diftindly  in  men.  The  mufculi  genio-gloffi  lie  be- 
tween the  two  fublingual  glands,  and  alfo  between  the 
two  maxillary  duds.  The  arteries  and  veins  of  thefe 
and  of  the  former  glands  belong  to  the  lingual  veflfels, 
and  the  nerves  are  from  the  lingual  branch  of  the  fifth 
pair. 

The  molares  are  two  glands  nearly  of  the  fame  kind 
with  the  former,  each  of  them  being  fituated  between 
the  mafleter  and  buccinator  5 and  in  fome  fubjeds  they 
may  eafily  be  miftaken  for  two  fmall  lumps  of  fat. 
They  fend  out  fmall  duds  which  perforate  the  bucci- 
nator, and  open  into  the  cavity  of  the  mouth,  almoft 
overagainfl  the  lalt  dentes  molares ; and  from  thence 
M.  Heifter,  who  firfl;  deferibed  them,  called  them  glan^> 
dula  molares, 
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All  the  infide  of  the  cheeks,  near  the  mouth,  is  full  of 
fmali  glandulous  bodies,  called  glandule  buccales,  which 
open  by  fmali  holes  or  orifices  through  the  inner  mem- 
brane of  the  mouth.  The  membrane  which  covers  the 
infide  of  the  lips,  a continuation  of  that  on  the  checks, 
is  likewife  perforated  by  a great  number  of  fmali  holes, 
which  anfwer  to  the  fame  number  of  fmali  glands, 
called  glandules  lahiales*  The  glandulae  linguales  are 
thofe  of  the  foramen  caecum  of  the  bafis  of  the  tongue, 
which  have  been  already  deferibed. 

We  have  alfo  explained  the  glandulas  palatinae,  or 
thofe  that  belong  to  the  arch  and  feptumof  the  palate; 
and  the  glandulas  arytenoidaeae  were  deferibed  with  the 
larynx.  The  uvular  glands  are  only  a continuation  of 
the  membrane  of  the  palate  in  form  of  a fmali  bunch 
of  grapes.  We  might  likewife  reckon  among  the  fali- 
A’al  glands  thofe  of  the  fuperior  portion  of  the  pharynx 
mentioned  in  the  defeription  of  that  part,  and  alfo  the 
follicles  of  the  membrana  pituitaria  of  the  nares,  and 
of  the  finufes  which  communicate  with  thefe. 

The  amygdalas  are  two  glandular  bodies  of  a reddifh 
colour,  lying  in  the  interftices  between  the  two  lateral 
half-arches  of  the  feptum  palati,  one  on  the  right,  the 
other  on  the  left  fide  of  the  bafis  of  the  tongue.  Their 
appearance  is  not  unlike  that  of  the  outfide  of  an  al- 
mond-lhell,  both  bccaufe  their  furface  is  uneven,  and 
becaufe  it  is  full  of  holes  big  enough  to  admit  the  head 
of  a large  pin. 

Thefe  holes,  which  reprefent  a fieve,  or  a piece  of 
net-work,  are  continued  to  an  irregular  finus  or  cavity 
wdthin  the  gland,  filled  commonly  with  a vifeid  fluid, 
which  comes  from  the  bottom  of  the  finus,  and  is  from 
thence  gradually  difeharged  through  thefe  holes  into 
the  throat. 

1 he  thyroide  gland  is  a large  reddifh  mafs  which  co- 
vers the  anterior  convex  fide  ot  the  larynx.  It  feems 
at  firft  fight  to  be  made  up  of  two  oblong  glandular 
portions  united  by  their  inlcrior  extremities,  below  the 
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cricoide  cart;ilage,  in  fiich  a manner  as  to  have  fomc 
rcfcmblance  to  a crefcent,  with  the  cornua  turned  up- 
ward. It  is  of  a moderate  thicknefs,  and  bent  laterally 
like  the  thyroide  cartilage,  from  which  its  name  is  ta- 
ken. The  two  lateral  portions  lie  on  the  mufculi  thy- 
rohyoidaei,  and  the  middle  or  inferior  portion  on  the 
crico-thyroidmi.  The  ihyro-pharyngasi  inferiores  fend 
fibres  over  this  gland ; and  they  communicate  on  each 
fide,  by  fome  fuch  fibres,  with  the  fterno-thyroidsei 
and  hyo-thyroidsei. 

This  gland  feems  to  be  of  the  fame  kind  with  the 
other  falival  glands,  but  it  is  more  folid.  Some  anato- 
mifts  thought  they  had  difeovered  the  excretory  du6l, 
but  they  miftook  a blood-veffel  for  it.  Sabatier  obferves, 
that  the  internal  ilrudure  of  this  gland  is  flaccid  and 
reddifh,  and  formed  of  glandulous  grains,  lefs  eafily 
diftinguiflied  than  in  the  other  glands,  and  of  veficles 
of  different  fizes  full  of  a yellowifli  oily  liquor,  w^hich 
may  ferve  the  purpofe  of  lubricating  the  parts  in  its 
neighbourhood.  We  fometimes  meet  with  a kind  of 
'glandular  rope  which  runs  before  the  cartilago-thyroi- 
des,  and  difappears  before  the  bafis  of  the  os  hyoides. 

This  glandular  rope  goes  out  from  the  common  ba- 
fis of  the  lateral  portions  of  the  thyroide  gland  ; and  is 
loft  between  the  mufculi  fterno-hyoidmi;  behind  the 
bafis  of  the  os  hyoides,  or  between  that  bafis  and  the 
epiglottis. 

The  glandulae  lymphaticse  will  come  in  more  pro- 
perly in  a latter  part  of  this  work,  with  the  deferip- 
tion  of  the  abforbent  fyftem. 

§ y.  Of  Mafic  atiorii  SalivOy  and  Deglutition. 

Such  hard  and  tough  foods  as  confift  of  long  paral- 
lel fibres,  or  arc  covered  with  a bony  fiiell  or  cartila- 
ginous fkin,  generally  require  maftication,  to  divide 
them  into  lefs  cohering  parts,  that  they  may  more  ea- 
fily  yield  their  nourifhment  to  the  diffolving  powers  of 
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the  ftomach.  The  more  diligently  they  are  fubdivided 
in  the  mouth,  the  more  relifliing  and  agreeable  they 
become  to  the  ftomach  ; and  the  nearer  they  approach 
to  the  nature  of  a fluid,  the  more  eafily  are  they  di- 
gefted  or  affiinilated. 

Therefore  mofl:  animals  are  provided  with  teeth 
extremely  hard  ; and  as  the  materials  of  our  food  are 
various  in  iheir  texture  and  firmnefs,  nature  has  ac- 
cordingly made  our  teeth  varioufly  figured.  The  of- 
fice of  the  incifores  is  only,  in  the  fofter  foods,  to 
cut  thofe  which  are  tougher  than  the  reft  into  fmaller 
portions  ; fuch  as  the  fibres  and  membranes  of  ani- 
mals and  vegetables,  with  the  brittle  feeds  and  kernels 
of  fruits. 

The  canine  teeth  lacerate  tough  aliments,  and  hold 
faft  fuch  as  require  a long  triture  by  the  grinders. 

Betwixt  the  moiares  the  moft  compa6l  or  bony  foods 
are  interpofed  and  broke,  as  the  more  tough  and  hard 
are  ground  fmaller,  while  the  lower  teeth  are  urged 
obliquely  and  laterally  againft  the  moveable  upper 
ones  ; and  thefe  are  the  teeth  which  perform  principal- 
ly what  we  are  to  exped  from  maftication  of  food. 
But  that  the  teeth  might  break  or  grind  the  food  with 
due  ftrength  and  firmnefs,  the  uppermoft  are  fixed  in- 
to the  fockets  of  the  immoveable  upper  jaw,  as  the 
- lower  ones  are  into  the  lower  moveable  jaw,  which  is 
a fingle  bone,  and  fo  joined  with  the  temporals,  that  it 
may  be  drawm  down  from  the  upper  jaw^s,  and  pulled 
up  againft  them  with  a great  force;  and  may  be  mo- 
ved laterally  to  the  right  or  left,  forward  and  backward. 
Thofe  various  motions  of  the  lower  jaw  depend  upon 
the  articulation  of  its  oval  heads,  in  which  the  lateral 
parts  of  the  jaw  terminate.  This  joint  has  the  freer 
liberty  in  moving,  and  its  incruftated  cartilages  have  a 
longer  duration,  by  the  inlerpofition  of  a fmall  cartila- 
ginous plate,  betwixt  the  condyle  of  the  jaw  and  tuber- 
cle of  the  temporal  bone. 

The  mufcles  moving  the  lower  jaw,  which  are  weak 
in  man,  but  very  ftrong  in  brute  animals,  are  the,  tern- 
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poralis  and  maffeter  which  ad  in  concert ; but  the  tem- 
poral mufcle  brings  the  jaw  more  backwards,  ^nd  the 
maffeter  forward^.  The  pterygoideus  internus  elevates 
or  draws  it  to  one  fide  or  the  other  alternately.  The 
pterygoideus  ex  terms  proceeds  backward  and  downward 
into  the  outer  part  of  the  condyle  of  the  lower  jaw, 
which  it  moves  laterally,  and  draws  forward  before  the 
upper  jaw. 

The  lower  jaw  is  deprefled,  fo  as  to  open  the  mouth 
by  the  digaftric  or  biventer  mufcle.  Moreover,  the 
mouth  may  be  partly  opened  by  all  the  other  lower 
mufcles  ot  the  jaw,  os  hyoides,  and  the  larynx,  as  the 
genio-hyoideus,  genio  glollus,  rterno-hyoideus,  fterno- 
thyroideus,  coraco-hyoideus,  and  latiilirnus  colli ; al- 
though the  latter  rather  draws  the  fkin  of  the  neck  and 
face  downward  than  the  jaw  itfelf.  The  genio-hyoi- 
deus and  digaftric  mufcles  have  a power  of  drawing 
the  jaw  backwards. 

The  lower  jaw  is  elevated  with  a great  force,  fo  as  to 
divide  the  food  by  the  prelfure  of  the  upper  and  lower 
teeth  againll  each  other,  by  the  adlion  of  the  temporal 
maffeter,  and  internal  pterygoide  mufcles;  the  contrac- 
tion of  which  appears  by  experiments  to  be  very 
powerful,  and  fufficient  to  raife  feveral  hundred  weight. 
The  lateral  and  circular  motions  of  the  jaw  upon  one 
of  its  immoveable  condyles  are  performed  by  the  ex- 
ternal and  internal  pterygoidei,  adling  either  alone  or 
together  with  the  former.  Thus  the  food  is  cut,  lace- 
rated, and  ground  to  pieces;  and  if  the  mallication  be 
continued  diligently,  it  is,  together  with  the  liquors  of 
the  mouth,  reduced  into  a kind  of  pulp. 

During  the  trituration  of  the  food  in  the  mouth, 
there  is  continually  poured  into  it  a large  quantity  of 
a watery  clear  liquor,  evaporable  or  infipid,  or  at  lead 
but  very  little  faline,  and  containing  but  little  earth ; 
neither  acid  nor  alkaline,  although  from  thence  may 
be  obtained  a very  fmall  portion  of  lixivial  fait ; of 
which  there  are  numerous  fprings  in  the  neighbour- 
hood. 
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hood.  A large  quantity  of  this  faliva  is  feparated  by 
niimberlefs  fmall  glatids  of  the  lips  and  cheeks ; and  the 
juice  poured  out  from  the  exhaling  veflelsof  the  tongue, 
mouth,  and  cheeks,  is  of  the  like  kind,  or  rather  more 
watery.  As  for  the  du£tus  incifivus,  we  arc  now  fuf- 
hciently  certain,  that  in  the  generality  of  perfons  it  is 
blind,  or  difeharges  nothing  into  the  mouth,  and  only 
gives  pafiage  to  veflels  and  nerves  running  between  the 
palate  and  noftrils. 

The  faliva  is  a watery  liquor,  with  a moderate  quan- 
tity of  fait,  partly  lixivial,  and  partly  culinary ; with 
fome  oil  and  earth,  difiipable  by  the  fire;  with  fcarce 
any  tafle,  unlefs  given  to  it  by  difeafe  or  famine.  The 
quantity  produced  is  very  confidcrable,  as  twelve  oun- 
ces have  been  known  to  flow  out  from  wounds  in  thofe 
parts  in  the  fpace  of  an  hour.  By  good- mannered 
people  it  is  for  the  mofl  part  fwallowcd ; and  ufefully, 
as  it  cannot  be  thrown  away  without  hurting  the  di- 
geftion. 

The  falival  glands  efpccially,  fupply  the  watery  hu- 
mour called  after  their  own  name.  Of  thefe  the  prin- 
cipal are,  the  parotid,  maxillary,  and  fublingual. 

By  the  motion  of  the  jaw  in  maftication,  the  falival 
glands  are  comprefled,  fo  as  to  difeharge  their  juices 
into  the  mouth  in  great  plenty.  When  the  mouth  is 
opened,  the  maxillary  gland,  being  preffed  by  the  di- 
galtric  and  mylo-hyoideus,  throws  forth  abundance 
of  faliva  ; the  maflTeter  when  fwelled  prclfes  the  parotid 
gland,  as  does  alfo  the  cutaneous  mufcle  of  the  neck 
which  lies  over  it : and  it  is  this  mufcular  preffure  that 
excites  the  appetite,  and  pours  the  faliva  into  the 
mouth. 

The  food,  therefore,  being  in  this  manner  ground 
betwixt  the  teeth,  and  intermixed  with  the  watery  fa- 
liva and  air,  is  broken  down  ipto  a foft  juicy  pulp, 
pliable  into  any  figure,  and  replete  with  elaftic  air, 
wiiich,  by  the  adion  of  the  latter,  undergoes  a farther 
diiTolution,  by  the  warmth  of  the  parts  exciting  the 
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clafticity  of  the  air  to  expand  and  burft  afundcr  the 
confining  particles  of  the  food,  betwixt  which  it  is  in- 
cluded. In  this  ad  of  maftication,  the  oily,  aqueous, 
and  falinc  parts  of  the  food  are  intermixed  the  one  with 
the  other ; the  fmell  and  taflc  of  different  ingredients 
are  loft  in  one,  which  by  the  dilution  of  the  faline  parts 
with  faliva  renders  the  food  flavourable : but  fuch  par- 
ticles as  are  more  volatile  and  penetrating,  being  di- 
redly  abforbed  by  the  bibulous  veffels  of  the  tongue  and 
cheeks,  enter  ftraight  into  the  blood-veffcis  and  nerves, 
fo  as  to  caufe  an  immediate  recruit  of  the  faculties. 

But  the  motions  which  are  necelfary  for  turning 
round  the  food,  applying  it  to  the  teeth,  and  convey- 
ing it  through  the  different  parts  of  the  mouth  in  ma- 
ftication, are  adminiftered  by  the  tongue,  cheeks,  and 
lips.  And  firft,  the  tongue  being  expanded  fo  as  to 
form  a fmall  concavity  in  its  back  or  furface,  takes  up 
the  food  thus  prepared,  and  conveys  the  charge  by  its 
moving  powers  to  the  parts  for  which  it  is  defigned. 
At  one  time  the  tongue,  rendered  narrow  by  lateral 
contradion,  fearches  every  part  of  the  mouth  with  its 
tip,  and  turns  out  the  latent  food  into  a heap  on  its 
common  concavity.  At  another  time,  applying  its  ex- 
tremity to  the  fore-teeth,  and  raifing  itfelf  up  fuccef- 
fively,  it  draws  from  the  cavity  of  the  mouth  the  fluids 
or  chewed  aliments,  and  conveys  them  to  the  fauces 
or  back  part  of  the  mouth  behind  the  teeth. 

But  thefe  motions  of  the  tongue  are  likewifc  go- 
verned by  the  mufcles  and  membranes,  largely  inferted 
into  the  os  hyoides  ; and  this  bone  being  drawn  down 
by  its  refpedive  mufcles,  depreffes  the  tongue  at  the 
fame  time,  and  the  lower  jaw  likewife,  if  the  mufcles  of 
that  be  relaxed.  Thefe  powers  are  the  fterno-hyoides, 
fterno-thyroidcus,  hyo  thyroidcus,  thyreo-pharyngeus, 
and  coraco-hyoideus. 

The  other  powers  which  elevate  the  os  hyoides,  to- 
gether with  the  tongue,  are  its  fiyloglojfus  mufcle,  fu- 
ftained  by  a peculiar  ligament  of  the  upper  jaw.  The 
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Jlylohyoideus^  and  fecond  Jlylohyoideus ^ which,  when  it 
is  prefent,  refembles  the  former.  All  thefe  mufcles 
draw  the  tongue  back,  but  laterally  they  elevate  it. 
The  mylohyoideus  elevates  the  tongue,  and  fixes  it  in 
making  various  motions,  or  in  like  manner  deprefles 
the  jaw.  The  geniohyoideus ^ being  a companion  of 
the  geniogloflus,  pulls  the  tongue  forward  out  of  the 
mouth. 

But  the  mufcles  of  the  cheeks  varioully  move  and 
prefs  the  food  in  the  mouth.  Others  move  it  from 
the  cavity  of  the  cheeks  into  the  inner  cavity  of  the 
mouth  behind  the  teeth,  as  we  fee  in  the  buccinator 
when  the  mouth  is  fhut.  Others  open  the  mouth  for 
receiving  the  food  ; fuch  as  the  double-headed  proper 
elevator  of  the  upper  lip,  and  the  elevator  anguli  oris ; 
to  which  add,  the  zygomaticus,  upper  and  lower  ; the 
buccinator,  depreffor  anguli  oris,  and  depreflbr  labii 
inferioris.  Others,  again,  clofe  the  lips,  that  the  food 
received  may  not  return  out  of  the  mouth  ; fuch  as 
the  orbicularis  of  each  lip,  the  proper  depreffor  of  the^ 
upper  lip,  and  the , proper  elevator  of  the  lower  lip, 
and  that  which  ferves  in  common  for  the  elevation  of 
both. 

By  thefe  means  the  food,  ground  and  mixed  with 
the  faliva  into  a foft  pulp,  colledled  from  all  parts  of 
the  mouth  by  the  tongue  into  the  arched  fpace  be- 
twixt the  teeth,  is  afterward,  by  the  expanfion  and  fuc- 
ceflive  preffure  of  the  tongue,  conveyed  backward  be- 
hind the  teeth ; and,  in  this  action,  the  tongue  is  ex- 
panded by  the  hyoglofli  and  genioglofli,  and  rendered 
a little  concave  by  the  ftylogloffus.  And  from  thence 
it  is  next  conveyed  into  the  fauces. 

For  the  tongue  being  raifed  by  the  ftylogloffi,  and 
broadly  applied  to  the  palate,  firft  by  its  apex,  then 
alfo  infenfibly  by  its  pofterior  extremity,  prefles  the 
food  fucceffively  towards  the  fauces,  which  at  that  time 
only  afford  an  open  paffage.  After  this,  the  thick  root 
and  back  part  of  the  tongue  itfelf,  by  the  foremention- 
4 ed 
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ed  mufcles,  and  by  the  flylohyoidei  and  bi venters  car- 
ried backward,  preffes  down  the  epiglottis,  which 
Hands  up  behind  the  tongue,  conncded  therewith  by 
numerous  membranes,  and  perhaps  by  Ibine  murcular 
fibres.  At  the  fame  time,  the  mufcles  elevating  the 
pharynx  all  ad  together ; fuch  as  the  biventer,  genio- 
hyoides,  geniogloffus,  ftylohyoideus,  ftylogloffus,  fty- 
lopharyngeus,  and  the  other  elevators,  which  now 
draw  the  larynx  upward  and  forward,  that  the  epi- 
glottis, being  brought  nearer  to  the  convex  root  of 
the  tongue,  may  be  better  clofed  or  deprelTed.  Hence 
it  is  neceffary  towards  deglutition  for  the  jaws  to  be 
clofed,  that  by  this  means  the  biventer  may  have  a 
firm  fupport ; and,  together  with  the  mufcles  already 
defcribed,  elevate  the  os  hyoides.  Thus  the  epiglot- 
tis, being  inverted,  fliuts  up  and  covers  the  paffagc 
very  exadly,  into  the  larynx,  over  which  it  is  extend-, 
ed  like  a bridge  for  the  aliment  to  pafs  over  into  the 
fauces. 

The  pharynx  is  dilated  in  its  adion  by  the  powers 
ferving  to  its  elevation ; fuch  as  the  ftylophary7igeuSy 
the  thyreopalatinus^  &c.  and  it  clofely  furrounds  and 
follows  the  drink,  on  each  fide  the  epiglottis,  above 
the  larynx,  that  it  may  from  thence  fall  into  the  oefo- 
phagus. 

That  the  aliments  might  not  regurgitate  into  the 
nofirils  at  the  time  when  they  are  prefied  into  the  di- 
lated pharynx,  a moveable  velum  or  palatd  is  inter- 
pofed.  The  elevator  of  this  velum,  with  its  compa- 
nion, forms  an  arch,  which  is  moveable  with  the  pa- 
late itfelf,  between  the  two  plates  of  the  thyreopalati- 
nus  mufcle,  fo  as  to  be  brought  into  a clofe  contad 
with  the  Tides  of  the  nares  and  with  the  tubes,  that 
none  of  the  aliment  may  enter  into  cither  of  them. 
But  this  elevator  dees  not  feem  to  have  any  confider- 
able  adion  in  fwallowing.  At  this  time  regurgitation 
into  the  noftrils  is  prevented  by  a conilridion  of  the 
mufcles  of  the  pharynx,  together  with  a depreffure  of 
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the  thyrcopalatiniis,  which  then  manlfcftly  draws  the 
moveable  velum  downward  and  towards  the  tongue 
and  pharynx.  Add  to  thefe,  the  circumjlems  palati 
mollis^  which  is  able  both  to  open  the  tube,  and  to 
prefs  down  the  moveable  velum  of  the  palate.  Thus 
the  pharynx  being  contradcd  like  a fphinder,  drives 
down  the  food,  without  permitting  any  part  to  return 
back  into  the  cavity  of  the  nares.  Hence,  when  the 
velum  of  the  palate  is  vitiated,  the  aliments  regurgi^ 
tate  into  the  noftrils,  and  a deafnefs  enfues. 

During  this  endeavour  to  deprefs  the  food  by  the 
pharynx,  the  velum,  drawn  back  and  expanded,  is 
pulled  down  towards  the  tongue,  by  the  adlion  of  the 
palatopharyngei,  and  by  the  circumflex  mufcles  of  the 
foft  palate.  Thefe  mufcles,  together  with  the  gloflTo- 
palatinus,  prefs  the  velum  againfl:  the  protuberant 
root  of  the  tongue,  and  intercept  any  return  to  the 
mouth  and  noftrils.  After  there  is  no  further  danger 
of  any  part  falling  into  the  windpipe,  the  epiglottis  is 
railed  up  again,  as  well  by  its  own  elafticity,  as  by  the 
elevation  of  the  tongue  itfelf,  by  which  it  is  drawn 
forward.  Laflly,  the  deprefled  uvula  is  raifed  by  the 
azygos,  which  arifes  from  the  tendons  of  the  circum- 
flexi  mufcles  and  levator  of  the  foft  palate. 

A little  after  this  follows  an  attempt  to  urge  the  food 
downward,  which  is  exerted  by  the  confl:ri£l;or  mufcles 
of  the  pharynx  which  draw  the  fore  parts  towards  the 
back,  and  the  mufcles  which  are  partly  tranfverfe  and 
partly  afeend  into  the  poflerior  furface  of  the  pharynx. 
Thefe  mufcles  ad:ing  fucceffively  from  above  down- 
ward, according  to  their  fituation,  drive  the  aliment 
into  the  oefophagus.  At  the  fame  time  the  dcpreffing 
mufcles  of  the  larynx,  coracohyoideus,  fternohyoi- 
dcus,  and  flcrnothyreoideus,  draw  down  the  larynx 
forward,  and  lefTening  the  capacity  of  the  pharynx 
urge  the  food  downward.  But  in  this  adlion,  as  the 
aliment  palfes  by  the  poflerior  rima  of  the  glottis,  the 
arytasnoidci  contract  the  larynx  perpendicularly. 
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As  various  dry  and  rough  bodies  are  frequently 
fwallowed,  it  was  ncceflary  for  the  pharynx  to  be  di- 
latable and  not  very  fenfible  of  pain  ; to  which  end  the 
great  quantity  of  mucus,  which  is  colied:ed  in  all  parts 
of  the  fauces,  greatly  conduces.  Therefore,  in  gene- 
ral, betwixt  the  nervous  and  innermoft  coat  of  the 
pharynx,  are  placed  a great  number  of  fimple  mucous 
follicles  or  cells,  pouring  out  their  mucus  through 
ihort  mouths  ; of  a foft,  vifcid,  and  fomewhat  watery 
nature ; but  ropy,  or  drawing  out  into  threads,  not 
without  oil,  and  abounding  more  with  volatile  fait 
and  earth  than  the  faliva  itfelf* 

The  aliments  are  moved  through  the  oefophagus  as 
through  an  inteftine.  The  longitudinal  fibres,  afcend- 
ing  to  the  cartilages  of  the  larynx,  dilate  the  gullet, 
oppofite  to  the  defcending  morfel.  But  when  it  is  re- 
ceived, the  longitudinal  fibres  equally  dilate  and  ele- 
vate the  gullet  at  that  place  which  receives  it.  Then 
that  part  of  the  cefophagus  where  the  morfel  is  feated, 
being  irritated,  contrads,  and  moves  the  food  down- 
wards. The  mufcle  is  ftrong,  and  very  irritable. 

This  upper  opening  of  the  ftomach  is  contradted  or 
compfeffed  in  fuch  a manner,  by  the  lower  mufcle  of 
the  diaphragm,  in  every  infpiration,  as  to  confine  thq 
food  within  the  ftomach,  and  diredl  it  in  every  cxfpi- 
ration,  by  preffure,  naturally  towards  the  pylorus.  By 
this  means,  the  ftomach  is  fo  clofely  fhut,  that  in  thq 
moft  healthy  man  even  wind  or  vapours  are  confined 
within  the  ftomach  j nor  do  they  ever  afccnd  but  by  a 
morbid  affcdion. 
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Of  the  Thor  a x. 

By  the  thorax,  we  commonly  underftand  all  that 
part  of  the  body  which  anfwers  to  the  extent  of 
the  fternum,  ribs,  and  vertebrae  of  the  back,  both  out- 
wardly and  inwardly. 

The  thorax  is  divided  into  the  anterior  part,  called 
commonly  the  breajl ; the  pofterior  part,  called  the 
back  ; and  the  lateral  parts,  called  the  right  and  left 
fides. 

The  external  parts  of  the  thorax,  befides  the  Ikiii 
and  membrana  adipofa,  are  principally  the  mammas ; 
and  the  mufcles  which  cover  the  ribs,  and  fill  the  fpaces 
between  them.  , 

The  niufcles  are  the  pe£lorales,  majores,  and  mi- 
nores,  fubclavii,  ferrati  majores,  ferrati  fuperiores  po- 
llici,  latiflimi  dorfi,  and  vertebrales  ; and  to  thefe  we 
may  add  the  mufcles  which  cover  the  fcapula. 

The  internal  parts  of  the  thorax  are  contained  in  the 
large  cavity  of  that  portion  of  the  trunk  which  the  an- 
cients called  the  middle  venter^  but  the  moderns  name 
it  fimply  the  cavity  of  the  breajl.  This  cavity  is  lined 
by  a membrane  named  pleura^  which  forms  the  medi- 
allinum ; and  contains  the  heart  and  lungs,  with  the 
veflels,  &c.  which  go  into  or  out  from  them  : through 
it  likewife  the  oefophagus  paffes  to  the  ftomach,  and 
■«  part  of  the  nerves  are  contained  in  it  which  go  to  the 
contents  of  the  abdomen.. 

External  conformation  of  the  thorax.  The  whole  ex- 
tent of  the  thorax  in  a living  fubjedl,  is  commonly  de- 
t<;rmined  not  only  by  the  ffernum,  vertebrae  of  the  b^ck 
and  ribs,  but  alfo  by  all  that  fpace  contained  between 
the  articulations  of  the  two  arms  with  the  fcapulas  and 
claviculse  j and  in  this  fenfc,  the  outfule  of  the  thorax 
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broadef  above  than  below  in  a healthy  fiibjeCl  who 
has  a moderate  fhare  of  flefh  on  his  bones. 

The  breadth  of  the  upper  part  of  the  breaft  is  owing 
to  the  pedorales  majores  and  latiflimi  dorh  viewed  di- 
redly  forward  or  backward.  But  when  we  take  a di- 
redl  lateral  view  of  the  bread,  it  appears  narrower  a- 
bove  than  below,  not  only  in  an  entire  fubje^t,  but 
even  after  every  thing  has  been  removed  that  covers 
the  fides  of  the  thorax,  and  in  the  Ikeleton  itfelf. 

The  common  integuments  of  the  thorax  are  the 
fame  with  thofe  of  the  abdomen ; and  the  convex  fide 
of  this  part  of  the  body  is  likewife  covered  by  feveral 
mufcles.  Anteriorly,  we  find  the  peclorales  majores 
and  minores,  a large  portion  of  the  ferrati  majores,  the 
fubciavii,  a portion  of  the  fcaleni  and  of  the  obliqui  ab- 
dominis externi.  Pofteriorly,  we  have  all  the  mufcles 
which  cover  both  fides  of  the  fcapula,  the  ferrati  pofti- 
ci,  and  a part  of  the  facro-lumbares,  longiflimi  dorfi^ 
vertcbrales,  &c.  as  in  the  hiftory  of  the  mufcles.  A- 
mong  all  the  external  parts  of  the  thorax,  only  two  are 
peculiar  to  it  in  the  human  body ; namely^  the  two 
eminences  called  mavima^  which  mud  therefore  b^ 
deferibed  in  this  chapter^ 

Cavity  of  the  thorax^  The  hard  parts  which  form 
the  fides  pf  the  cavity  of  the  thorax,  are.  The  twelve 
vertebrae  of  the  back,  all  the  ribs,  and  the  dernumi 
Thefoft  parts  which  complete  the  fides,  are,  The  mem- 
brane called  pleura^  which  lines  the  cavity  \ and  the 
mufeuli  intercodales,  derno-codales,  and  diaphragms, 
already  deferibed  among  the  mufcles. 

All  thefc  hard  and  foft  parts  taken  together,  repre- 
fent  a kind  of  cage,  in  fome  meafure  of  a conical  fi- 
gure, flatted  on  the  forefide,  depreffed  on  the  back- 
fide,  and  in  a manner  divided  into  two  nooks  by  the 
figure  of  the  vertebrae  of  the  back,  and  terminated 
below  by  a broad  arched  bafis  inclined  backward.  The 
intercodal  mufcles  fill  up  the  interdices  betwixt  the 
ribs,  and  fo  complete  the  fides  of  the  cavity  : the  bafis 
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is  the  diaphragm  ; and  the  pleura  not  only  covers  the 
whole  inner  furface  of  the  cavity,  but,  by  forming 
the  mediaftinum,  divides  it  into  two,  one  on  the  right, 
the  other  on  the  left. 


§ I.  Mamma. 

The  name  of  mamma ^ or  breajls^  is  given  to  two 
eminences  more  or  lefs  round,  fituated  in  the  ante- 
rior, and  a little  toward  the  lateral  parts  of  the  thorax, 
their  centre  or  middle  part  lying  almoft  oppofite  to  the 
bony  extremity  of  the  fixth  true  rib  on  each  fide. 
Their  fize  and  figure  vary  in  the  different  fexes  and 
different  ages. 

In  children  of  both  fexes,  and  in  males  of  all  ages, 
they  are  commonly  no  more  than  cutaneous  tubercles, 
or  foft  verrucse  of  a reddifh  colour,  called  papilla  or 
7iipples ; each  of  them  being  furrounded  by  a fmall, 
thin,  and  pretty  broad  circle  or  difk,  more  or  left  of  a 
brownifh  colour  and  an  uneven  furface,  termed  areola. 

In  females  come  to  the  age  of  puberty,  which  is 
fometimes  fooner,  fometimes  later,  a third  part  is  join- 
ed to  the  two  former,  which  is  a convex  protuberance, 
more  or  lefs  round,  of  about  five  or  fix  fingers  in 
breadth;  the  papilla  and  areola  being  fituated  near  the 
middle  of  its  convex  furface.  This  is  what  is  properly 
termed  mamma;  and  it  may  be  termed  the  body  of  the 
hreaj}^  when  compared  with  the  other  two  parts.  It 
increafes  with  age,  and  is  very  large  in  women  with 
child,  and  in  thofe  that  give  fuck.  In  old  age  it  de* 
creafes  and  becomes  flabby,  lofing  its  natural  confift- 
ence  and  folidlty. 

Body  of  the  Mamma.  The  body  of  the  mamma  is 
partly  glandular,  and  partly  made  up  of  fat ; or  it  is  a 
gland  of  the  conglomerate  kind,  furrounded  on  all 
fides  with  cellular  fubftance  and  fat.  The  glandular 
■part  is  divided  into  little  maffes,  feparated  aLTo  by  fat, 
and  which  are  divided  into  fmall  granulae,  from  which 
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the  la£liferous  duds  arife : the  cellulous  pelliculse  fup- 
port  a great  many  blood-veffels,  lymphatics,  and  ferous 
or  ladiferous  duds,  together  with  the  fmall  glandular 
molcculae  already  mentioned  ; all  of  them  being  clofe- 
ly  furrounded  by  two  membranes  continued  from  the 
pelliculse. 

The  innermoft  of  thefe  two  membranes,  which  is 
in  a manner  the  bails  of  the  body  of  the  mamma,  is 
thick  and  almoft  flat,  adhering  to  the  mufculus  pedo- 
ralis  major.  The  fecond  or  external  membrane  is  thin- 
ner, forming  a particular  integument  for  the  body  of 
the  mamma,  more  or  lefs  convex,  and  adhering  clofely 
to  the  fkin. 

The  corpus  adipofum  of  the  mamma  in  particular, 
is  a fpongy  clufter,  more  or  lefs  interlarded  with  fat,  or 
a colledion  of  membranous  pellicula,  which,  by  the  par- 
ticular difpofition  of  their  outer  Tides,  form  a kind  of 
membrane  in  fhape  of  a bag,  in  which  all  the  reft  of 
the  corpus  adipofum  is  contained.  The  anterior  or 
outer  portion  of  this  bag,  or  that  which  touches  the 
Ikin,  is  very  thin  ; but  that  fide  next  the  pedoralis  ma- 
jor is  thick. 

Du6iiis  laiiifcri.  The  glandular  body  contains  a white 
mafs,  which  is  merely  a colledion  of  membranous 
duds,  narrow  at  their  origin,  broad  in  the  middle,  and 
which  contrad  again  as  they  approach  the  papilla,  near 
which  they  were  fuppofed  by  Tome  [to  form  a circle  of 
communication ; but  from  the  obfervations  of  the  la- 
tefl  anatomifts,  the  duds  have  little  or  no  communica- 
tion with  each  other  at  this  place.  They  are  named 
duElus  ladiferi;  and,  in  their  courfe,  are  accompanied 
by  a ligamentous  elaltic  fubftance,  which  terminates 
with  them  in  the  nipple : both  this  fubflance,  and  the 
duds  it  contains,  are  capable  of  confiderable  extenfion 
and  contradion  ; but  in  their  natural  (fate  are  mode- 
rately corrugated,  fo  as  to  prevent  an  involuntary  flow 
of  milk,  unlefs  the  diftending  force  be  very  great  from 
the  accumulation  of  too  great  a quantity.’* 
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Areola,  The  coloured  circle  or  difk  already  mention- 
ed, is  formed  by  the  fkin  ; the  inner  furface  of  which 
fuftains  a great  number  of  fmall  glandular  moleculse, 
of  that  kind  which  Morgagni  calls  glandule  febacea. 
They  appear  very  plainly  all  over  the  areola,  even  on 
the  outfide,  where  they  form  little  flat  heights  or  emi- 
nences at  different  diftances  quite  round  the  circle. 

I’hefe  tubercles  are  perforated  by  fmall  holes, through 
which  a kind  of  febaceous  matter,  more  or  lefs  liquid, 
is  poured  out  to  defend  the  areola  and  nipple.  Some- 
times one  or  more  of  the  lactiferous  dufts  have  been 
found  to  terminate  upon  the  furface  of  the  areola  ; 
from  which  it  would  appear  Morgagni  was  led  to  think 
that  the  glands  there  are  of  the  laCliferous  kind. 

Fapilla,  The  tubercle  which  lies  iri  the  centre  of  the 
areola,  is  termed  papilla^  or  the  nipple.  It  is  of  differ- 
ent fizes  in  different  ages  and  conftitulions,  and  in  the 
different  conditions  of  females  in  particular.  In  women 
with  child,  or  who  give  fuck,  it  is  pretty  large,  and 
generally  longer  or  higher  than  it  is  thick  or  broad ; 
and  when  it  happens  to  be  fhort,  it  caufes  great  unea- 
finefs  to  the  child. 

The  texture  of  the  nipple  is  fpongy,  elaftic,and  liable 
to  divers  changes  of  confiftence,  being  fometimes 
harder,  fometimes  more  flaccid.  It  feems  to  be  made 
up  chiefly  of  ligamentary  fafciculi ; the  extremities  of 
which  form  the  bafls  and  apex  of  the  nipple.  Thefe 
fafciculi  appear  to  be  gently  folded,  or  curled,  during 
their  whole  length  ; and  if,  by  drawing  the  fibres  out, 
thefe  folds  be  deftroyed,  they  return  again  as  foon  as 
that  aClion  ceafes. 

Between  thefe  fpongy  and  elaftic  fafciculi  lie  from 
twelve  to  fifteen  or  twenty  particular  tubes  at  fmall 
diflances  from  each  other,  and  all  in  the  fame  direc- 
tion. Thefe  tubes  go  to  the  bafls  of  the  papilla,  and 
run  through  the  apex  in  the  fame  number  of  almoff 
imperceptible  holes  or  orifices  ; aud  as  they  are  clofe- 
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ly  united  to  the  elaftic  fafciculi,  they  are  folded  in  the 
fame  manner  with  them. 

The  body  of  the  papilla  is  covered  by  a thin  cuitanc- 
ous  produ£l:ion,  and  by  the  epidermis.  Its  outer  fur* 
face  is  uneven,  being  full  of  fmall  tubercles  and 
wrinkles;  among  which  thofe  near  the  circumference 
of  the  nipple  feein  to  have  a tranfverfe  or  annular  dif- 
pofition,  which,  however,  is  not  uniform. 

This  difpoQtion  or  direi^ion  feems  to  be  owing  to  the 
claftic  folds  already  mentioned : and  from  this  fimple 
ftrudure  it  is  eafy  to  explain  how  infants  in  fucking 
the  nipple,  and  women  in  drawing  the  teats  of  cows, 
bring  out  the  milk.  For  the  excretory  tubes  being 
wrinkled  in  the  fame  manner  as  the  fafciculi,  do,  by 
thefe  wrinkles  or  folds,  as  by  fo  many  valves,  hinder 
the  milk  contained  in  the  duds  from  flowing  out ; but 
when  the  nipple  is  drawn  and  elongated,  the  tubes  lofe 
their  folds,  and  the  paflage  becomes  ftraight.  Befides 
this,  when  they  are  drawn  with  a confiderable  force, 
the  whole  body  of  the  mamma  is  increafed  in  length 
and  contraded  in  breadth,  and  thereby  the  milk  is 
prefled  into  the  open  tubes ; and  thus  by  barely  prefl- 
ing the  body  of  the  breaft,  the  milk  may  be  forced  to- 
ward the  nipple,  and  even  through  the  tubes : but 
thofe  who  underftand  the  principles  of  the  air-pump 
will  more  readily  conceive  the  manner  in  which  the 
child  draws  out  the  milk. 

Arteries^  veins^  nerves^  &c.  The  arteries  and  veins 
diftributed  through  the  mammae,  are  ramifications  of 
the  arteriae  and  venae  mammariae  ; of  which  one  kind 
comes  from  the  fubclaviae,  and  are  named  mammariae 
interna ; the  others  from  the  axillares,  called  mamma* 
ria  externa* 

Thefe  veflels  communicate  with  each  other,  with 
thofe  near  them,  and  with  the  vafa  cpigaftrica.  The 
nerves  come  chiefly  from  the  coftales,  and,  by  means 
of  thefe,  communicate  with  the  great  nervi  fympathc- 
tici.  The- mamma  has  numerous  lymphatic  veflels, 
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which  Wrifberg  obferves  run  in  two  lets  ; arid  that 
moft  of  thefe  veflels  gradually  colled  into  a grOat  plex- 
us, which  go  to  the  axillary  glands  ; but  others  fenter 
the  thorax  through  the  interftices  of  the  fibs,  near  the 
fternum,  and  communicate  with  the  glands  behind  the 
mammary  A'effels. 

TJfes.  The  ufe  of  the  mammal  in  the  nourifhment  of 
children  is  known  to  all  the  world ; but  it  is  not  cer- 
tainly known  what  the  papilla^  and  areoljE  in  males  can 
be  defigned  for.  Milk  has  been  obferved  in  them  in 
children  of  both  fexes  ; and  this  happened  to  one  of 
Window’s  brothers  when  he  was  about  two  years  of 
age.  See  Art.  Conception. 

§ 3.  Pleura  and  Mediafiinum. 

The  pleura  is  a membrane  which  adheres  very  clofely 
to  the  inner  furface  of  the  ribs,  fternum,  and  mufculi 
intercoftalcs,  fub-coftalcs,  and  fterno-coaftaies,  and  to 
the  convex  fide  of  the  diaphragm.  It  is  of  a very  firm 
texture,  and  is  fupplied  with  blood-veffels  and  nerves, 
in  all  which  it  refembles  the  peritonaeum ; and  likewife 
in  that  it  is  made  up  of  an  inner  true  membranous  la- 
mina, and  a cellular  fubftance  on  the  outfide. 

Each  fide  of  the  thorax  has  its  particular  pleura,  en- 
tirely diftind  from  the  other,  and  making,  as  it  were, 
two  great  bladders,  fituated  laterally  with  refped  to 
each  other  in  the  great  cavity  of  the  bread,  in  fuch  a 
manner  as  to  form  a double  feptum  or  partition  run- 
ning between  the  vertebrae  and  the  fternum,  their  other 
fides  adhering  to  the  ribs  and  diaphragm. 

This  particular  duplicature  of  the  two  pleurae  is 
termed  mediajlinuvn.  The  two  laminae  of  which  it  is 
made  up  are  clofely  united  together  near  the  fternum 
and  vertebrae;  but  in  the  middle,  and  toward  the  lower 
part  of  the  forefide,  they  are  feparaied  by  the  pericar- 
dium and  heart,  as  w^e  ftiall  fee  hereafter.  A little 
more  backward  they  are  parted  in  a tubular  form  by 
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the  oefophagus^  to  which  they  ferve  as  a covering ; 
and  in  the  moft  pofterior  part,  a triangular  fpace  is  left 
between  the  vertebrae  and  the  two  pleurae  from  above 
downward,  which  is  filled  chiefly  by  the  aorta. 

Before  the  heart,  from  the  pericardium  to  the  fler- 
num^  the  two  laminae  adhere  very  clofely  ; and  there 
the  mediaftinum  is  tranfparent,  except  for  a fmall  fpace 
near  the  upper  part,  where  the  thymus  is  fituated : fo 
that  in  this  place  there  is  naturally  no  interftice  or  par- 
ticular cavity.  The  apparent  reparation  is  owing  en- 
tirely to  the  common  method  of  railing  the  fternum, 
as  was  plainly  demonftrated  by  Bartholinus,  in  his 
Treatife  of  the  Diaphragm,  publiflied  at  Paris  in  idyd. 

The  mediaftinum  does  not  commonly  terminate  along 
the  middle  of  the  infide  of  the  fternum,  as  the  common 
opinion  has  been.  Winflow  demonftrated  in  the  year 
1715,  to  the  Royal  Academy  of  Sciences,  that  from 
above  downward  it  inclines  toward  the  left  fide  ; and 
that  if,  before  the  thorax  is  opened,  a fharp  inftrument 
be  run  through  the  middle  of  the  fternum,  there  will 
be  almoft  the  breadth  of  a finger  between  the  inftru- 
inent  and  the  mediaftinum,  provided  that  the  fternum 
remain  in  its  natural  fituation,  and  the  cartilages  of  the 
ribs  be  cut  at  the  diftance  of  an  inch  from  it  on  each 
fide. 

From  all  this  we  fee,  not  only  that  the  thorax  is  di- 
vided into  two  cavities  entirely  feparated  .from  each 
other  by  a middle  feptum  without  any  communication ; 
but  alfo  that,  by  the  obliquity  of  this  partition,  the 
right  cavity  is  greater  than  the  left ; but  there  are  ex- 
ceptions to  the  above  defcriptions.  Lieutaud  fays  he 
has  met  with  feveral  fubjecls  in  which  the  mediafti- 
num defcended  along  the  middle  of  the  fternum;  and 
others,  where  it  was  inclined  to  the  left  fide.  Sabatier 
pbferves  this  is  rare ; but  he  has  likewife  met  with  fe- 
veral examples,  where  an  inftrument  thruft  through  the 
middle  of  the  fternum  got  into  the  left  cavity  of  the 
thorax : and  he  has  fometimes  feen  the  right  lamina  of 
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the  mediaftinum  fixed  to  the  middle  of  the  fternum, 
while  the  left  one  was  fixed  oppofite  to  the  articulatioa 
with  the  cartilages  of  the  ribs ; a fpace  being  left  be- 
tween the  two,  which  was  filled  with  cellular  fubftance, 
intermixed  with  fat.  From  hence  we  may  judge  of 
the  uncertainty  of  trepanning  the  fternum,  which  the 
ancients  have  [recommended  in  fome  cafes  of  abfeef- 
fes,  &c.  between  the  layers  of  the  mediaftinum. 

The  pleura  is  conneded  to  the  membranous  portion 
of  the  fternum,  ribs,  and  mufcles;  to  the  diaphragm, 
pericardium,  thymus,  and  veffels ; and,  in  a word,  to 
whatever  lies  near  its  convex  fide. 

The  furface  of  the  pleura  turned  to  the  cavities  of  the 
breaft^  is  continually  moiftened  by  a lymphatic  ferofity 
which  tranfudes  through  the  pores  of  the  membranous 
portion.  This  fluid  is  faid  to  be  fecreted  by  impercep- 
tible glands  ; but  the  exiftence  of  thefe  glands  has  not 
been  hitherto  demonftrated. 

Arteries  and  veins.  The  arteries  and  veins  of  the 
pleura  are  chiefly  ramifications  of  the  intercoftals ; and 
thefe  ramifications  are  exceedingly  numerous,  and  for 
the  moft  part  very  fmall.  The  mammarise  internse  and 
diaphragmaticse  likewife  fend  branches  hither,  which 
communicate  very  frequently  with  thofe  that  come  from 
the  intercoftals. 

The  mediaftinum  has  particular  velTels,  called  arte- 
ria  and  vena  mediaftina^  which  are  commonly  bran- 
ches of  the  fubclaviae.  The  mammariae  internae  fend 
likewife  ramifications  to  the  fore-part  of  it,  the  dia- 
phragmaticae  to  the  lower  part,  and  the  intercoftales 
and  oefophageas  to  the  back- part. 

Nerves.  The  nerves,  which  are  few,  are  ramifica- 
tions of  the  true  intercoftales.  Near  the  vertebrae  they 
communicate  with  the  great  fympathetic  nerves,  and 
but  very  little  with  the  eighth  pair. 

life.  The  pleura  ferves  in  general  for  an  inner  in- 
tegument to  the  cavity  of  the  thorax.  The  mediafti- 
nuin  cuts  off  all  communication  between  the  two  cavi- 
ties, 
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ties,  and  hinders  one  lung  from  prefling  on  the  other 
V'hen  we  lie  on  one  fide.  It  likewife  forms  recepta- 
cles for  the  heart,  pericardium,  oefophagus,  &c. ; and 
it  is  continued  over  the  lungs  in  the  manner  which 
fhall  be  explained  hereafter. 

Before  we  leave  the  pleura,  it  muft  be  obferved  that 
it  adheres  firmly  to  the  ribs.  This  adhefion  keeps  the 
pleura  ftretched,  and  hinders  it  from  flipping  or  giving 
way.  It  likewife  renders  this  membrane  extremely 
fenfible  of  the  leaf!  feparation  caufed  by  a coagulatea 
lyinpha  or  accumulated  blood ; the  nervous  filaments 
being  likewife  in  this  cafe  very  much  compreffed  in 
infpiration  by  the  fwclling  of  the  intercoftal  mufcles. 


t 

§ 4.  Thymus. 


The  thymus  is  an  oblong  very  foft  glandular  body, 
round  on  the  upper  part,  and  divided  below  into  two 
or  three  great  lobes ; of  which  that  toward  the  left 
hand  is  the  longeft.  In  the  foetus  it  is  of  a pretty  large 
fize ; lefs  in  children,  and  ver<y  little  in  aged  perfons. 
In  children  it  is  of  a white  colour,  fometimes  mixed 
with  red ; but  in  an  advanced  age  Us  colour  is  gene- 
rally dark. 

The  greatefi;  part  of  the  thymus  lies  between  the  du- 
plicature  of  the  fuperior  and  anterior  portion  of  the 
mediaftinum,  and  the  great  veflels  of  the  heart ; from 
whence  it  reaches  a little  higher  than  the  tops  of  the 
two  pleurne,  fo  that  fome  part  of  it  is  out  of  the  cavity 
of  the  thorax;  and  in  the  foetus  and  in  children,  it  lies 
as  much  without  the  thorax  as  within  it,  and  is  then 
compofed  of  numerous  lobules,  each  inclofed  in  a thin 
covering,  and  united  together  by  cellular  fubdance  : 
thefe  are  hollow  within,  and  communicate  together 
fomewhat  like  the  cells  of  the  lungs,  but  they  contain 
a milky  fluid,  which  readily  appears  after  an  opening  is 
made,  but  this  fluid  vanifhes  foon  after  birth.  Among 
the  various  opinions  about  the  ufe  of  this  fubllance, 
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fome  have  thought  it  ferved  only  to  fill  a part  of  the 
thorax  of  the  foetus  in  the  coilapfed  ftate  of  the  lungs, 
becaufe  its  fize  decreafes  after  the  lungs  are  dilated. 

Its  particular  inward  ftrufture  and  fecretions  are  not 
as  yet  fufficiently  known  to  determine  its  ufes ; which, 
however,  feem  to  be  dcfigned  more  for  the  foetus  than 
for  adults.  It  has  veffels  belonging  to  it,  called  arte- 
riiz  and  'oence  thymica  ; which  are  branches  from  the  la- 
ryngae  inferior  and  mammaria  interna. 

§ 5.  Pericardium, 

The  heart,  with  all  the  parts  belonging  to  it,  is  con* 
tained  in  a membranous  capfula,  called  pericardium  ; 
which  is  in  fome  meafure  of  a conical  figure,  and  fome- 
what  bigger  than  the  heart ; but  the  difference  muff  be 
lefs  during  life  when  the  heart  is  full  of  blood.  It  is 
not  fixed  to  the  bafis  of  the  heart,  but  round  the  large 
veins  above  the  auricles  before  they  fend  off  the  rami- 
fications, and  round  the  large  arteries  before  their  di* 
vifions. 

The  pericardium  is  made  up  of  three  laminae  ; the 
middle  and  chief  of  which  is  compofed  of  very  fine 
tendinous  filaments,  which  are  beft  feen  in  old  perfons ; 
they  are  clofely  interwoven,  and  crofs  each  other  in 
different  diredions.  The  internal  lamina  feems  to  be 
a continuation  of  the  outer  coat  of  the  heart,  auricles, 
and  great  veffels.  The  trunks  of  the  aorta  and  pul- 
monary artery  have  one  common  coat,  which  contains 
them  both  as  in  a fheath,  and  is  lined  on  the  infide  by 
a cellular  fubftance,  chiefly  in  that  fpace  which  lies 
between  where  the  trunks  are  turned  to  each  other, 
and  the  fides  of  the  flieath.  There  is  but  a very  fmall 
portion  of  the  inferior  vena  cava  contained  in  the  peri- 
cardium. 

It  is  the  middle  lamina  which  chiefly  forms  the  peri- 
cardium ; and  the  figure  of  this  bag  is  not  fimply  co-^ 
xiical,  its  apex  or  point  being  very  round,  and  the  ba- 
fts 
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fis  having  a particular  elongation  which  furrounds  the 
great  veffels,  as  has  been  already  faid,  as  amply  as  the 
other  portion  furrounds  the  heart. 

The  pericardium  is  clofely  connected  to  the  dia- 
phragm, not  the  apex,  but  exactly  at  that  place  which 
anfwers  to  the  flat  or  lower  fide  of  the  heart ; and  it  is 
a very  difficult  matter  to  feparate  it  from  the  diaphragm 
in  difledion,  the  tendinous  fibres  of  the  one  fubftance 
intermixing  with  thofe  of  the  other.  This  adhering 
portion. is  in  fome  meafurc  of  a triangular  fhape,  an- 
iwering  to  that  of  the  lower  fide  of  the  heart ; and 
the  reft  of  the  bag  lies  upon  the  diaphragm,  without 
any  adhefion. 

The  external  lamina,  or  common  covering,  as  it  may 
be  called  more  properly,  is  formed  by  the  duplicature 
of  the  mediaftinum.  It  adheres  to  the  proper  bag  of 
the  pericardium  by  the  intervention  of  the  cellular  fub- 
ftance in  that  duplicature,  but  leaves  it  where  the 
pericardium  adheres  to  the  diaphragm,  on  the  upper 
furfacc  of  which  it  is  fpread,  as  being  a continuation 
of  the  pleura. 

The  internal  lamina  is  perforated  by  an  infinite  num- 
ber of  very  fmall  holes,  through  which  a ferous  fluid 
continually  tranfudes,  in  the  fame  manner  as  in  the  pe- 
ritonaeum, there  being  no  glands  for  this  purpofe,  as 
fome  have  fuppofed.  The  pericardium,  at  its  fore- 
part, receives  arteries  from  the  mammaria  interna  and 
diaphragmatica : the  lower  part  is  fupplied  by  the  dia- 
phragmatica ; while  the  poftcrior  furface  has  branches 
from  the  fubclavia,  from  the  mammaria,  and  from  the 
aorta,  &c.  The  veins  correfpond  with  the  arteries,  ex- 
cepting fome  which  go  to  the  vena  azygos.  The  nerves 
are  chiefly  from  the  eighth  pair  and  great  fymphathe- 
tics.  This  fluid  being  gradually  colleded  after  death, 
makes  what  is  called  aqua  pericardii^  which  is  found  in 
confiderable  quantities  in  opening  dead  bodies  while 
they  remain  freffi.  Sometimes  it  is  of  a reddifli  co- 
lour. 
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lour,  which  may  be  owing  to  a tranfudation  of  blood 
through  the  fine  membrane  of  the  auricles. 

{6.  Of  the  Heart, 

Situation  in  general  and  conformation.  The  heart  is 
a mufcular  body  firuated  in  the  cavity  of  the  thorax,  on 
the  anterior  part  of  the  diaphragm,  between  the  two 
laminse  of  the  mediaftinum.  It  is  in  fome  meafure  of 
a conical  figure,  flatted  on  the  fides,  round  at  the  top, 
and  oval  at  the  bafls.  Accordingly  we  confider  in  the 
heart,  the  bafis ; apex  ; two  edges,  the  one  right  and  the 
other  left ; and  two  fides,  one  of  which  is  generally 
flat  and  inferior,  the  other  more  convex  and  fuperior. 

Befides  ‘ the  mufcular  body,  which  chiefly  forms 
what  we  call  the  hearty  its  bafis  is  accompanied  by  two 
appendices,  called  auriculee^2iV\d  by  large  blood-veflfels  ; 
of  which  hereafter  t and  all  thefe  are  included  in  the 
pericardium. 

The  heart  is  hollow  within,  and  divided  by  a feptuiii 
which  runs  between  the  edges  into  two  cavities,  called 
ventricuH  / one  of  which  is  thick  and  folid,  the  other 
thin  and  foft.  This  latter  is  generally  termed  the  right 
•ventricle^  the  other  the  left  'ventricle  ; though,  in  their 
natural  fituation,  the  right  ventricle  is  placed  more  an- 
teriorly than  the  left,  as  we  (hall  fee  hereafter. 

Each  ventricle  opens  at  the  bafis  by  two  orifices ; 
one  of  which  anfwers  to  the  auricles,  the  other  to  the 
mouth  of  a large  artery  ; and  accordingly  one  of  them 
may  be  termed  the  auricular  orifice^  the  other  the  arte^ 
rial  orifice.  The  right  ventricle  opens  into  the  right 
auricle,  and  into  the  trunk  of  the  pulmonary  artery  % 
the  left  into  the  left  auricle,  and  into  the  great  trunk 
of  the  aorta.  At  the  edges  of  thefe  orifices  are  found 
feveral  moveable  pelliculae,  called  valves  by  anatomifts ; 
of  which  fome  arc  turned  inward  toward  the  cavity  of 
the  ventricles,  called  triglochines ^ or  tricuffides  ; others 
are  turned  toward  the  great  vefl'els,  called  femilunares, 
2 or 
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or  ftgmoidales.  The  valvulge  tricufpides  of  the  left  ven- 
tricle are  likewife  termed  mitrales. 

VentricuU.  The  inner  furface  of  the  ventricles  is  very 
uneven,  many  eminences  and  cavities  being  obfervable 
therein.  The  mod  conliderable  eminences  are  thick 
flefhy  produflions,  called  columns.  To  the  extremi- 
ties of  thefe  pillars  are  faftened  feveral  tendinous  cords, 
the  other  ends  of  which  are  joined  to  the  valvulae  tri- 
cufpides.  There  are  likewife  other  fmall  (hort  tendi- 
nous ropes  along  both  edges  of  the  feptum  between  the 
ventricles.  Thefe  fmall  cords  lie  in  an  obliquely  tranf- 
verfe  fituation,  and  form  a kind  of  net- work  at  different 
diftancis. 

The  cavities  of  the  inner  furface  of  the  ventricles 
are  fmall  deep  foffulae  or  lacunae  placed  very  near  each 
other,  with  fmall  prominent  interftices  between  them. 
The  greateft  part  of  thefe  lacunae  are  orifices  of  the 
venal  duds,  to  be  defcribed  hereafter. 

Stru6ture  of  the  ventricles.  The  flefhy  or  mufcular 
fibres  of  which  the  heart  is  made  up,  are  difpofed  in  a 
very  fingular  manner,  efpecially  thofe  of  the  right  or 
anterior  ventricle ; being  either  bent  into  arches  or 
folded  into  angles. 

The  fibres  which  are  folded  into  angles  are  longer 
than  thofe  which  are  only  bent  into  arches.  The  mid- 
dle of  thefe  arches,  and  the  angles  of  the  folds,  are 
turned  toward  the  apex  of  the  heart,  and  the  extre- 
mities of  the  fibres  toward  the  bafis.  Thefe  fibres 
differ  not  only  in  length,  but  in  their  diredions, 
which  are  very  oblique  in  all,  but  much  more  fo  in 
the  long  or  folded  fibres  than  in  the  fliort  ones,  which 
are  fimply  bent. 

It  is  commonly  faid  that  this  obliquity  reprefents 
the  figure  8 ; but  the  comparifon  is  very  falfe,  and  can 
only  agree  to  fome  bad  figures  drawn  by  perfons  igno- 
rant of  the  laws  of  perfpedive. 

All  thefe  fibres,  regard  being  had  to  their  different 
obliquity  and  length,  are  difpofed  in  fuch  a manner, 
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as  that  the  longed  form  partly  the  mod  external  drata 
on  the  convex  fide  of  the  heart,  and  partly  the  mod 
internal  on  the  concave  fide ; the  middle  of  the  arches 
and  the  angles  meeting  obliquely  and  fucceflively  to 
form  the  apex. 

The  fibres  fituatcd  within  thefe  long  ones  grow  gra- 
dually fhorter  and  draighter  all  the  way  to  the  bafis  of 
the  heart,  where  they  are  very  fhort  and  very  little  in- 
curvated.  By  this  difpofition,  the  fides  of  the  ventri- 
cles are  very  thin  near  the  apex  of  the  heart,  and  very 
thick  toward  the  bads. 

Each  ventricle  is  compofed  of  its  proper  didinft 
fibres  ; but  the  left  ventricle  has  many  more  than  the 
right,  its  fubdance  being  condderably  thicker.  Where 
the  two  ventricles  are  joined,  they  form  an  impervious 
feptum  which  belongs  equally  to  both.  Oppofite  to 
this  feptum  a groove  is  feen  on  the  outfide  of  the  heart ; 
one  running  longitudinally  on  its  upper,  the  other  on 
its  under  furface  : in  thefe  grooves  the  great  branches 
of  the  coronary  arteries  and  veins  are  lodged. 

There  is  this  likewife  peculiar  to  the  left  ventricle, 
that  the  fibres  which  form  the  innermod  dratum  of  its 
concave  fide,  form  the  outermod  dratum  of  the  whole 
convex  fide  of  the  heart,  which  confequently  is  com- 
mon to  both  ventricles  ; fo  that,  by  carefully  unravel- 
ling all  the  fibres  of  the  heart,  we  find  it  to  be  made 
up  of  two  bags  contained  in  a third. 

The  anterior  or  right  ventricle  is  fomewhat  larger 
than  the  poderior  or  left,  as  was  well  obferved  by  the 
ancients,  and  clearly  demondrated  by  M.  Helvetius. 
The  left  is  a little  longer  than  the  right,  and  in  fome 
fubjeds  they  end  exteriorly  in  a kind  of  double  apex. 
But  it  appears  from  experiments,  that  the  inequality 
between  the  parts  of  the  right  and  thofe  of  the  left 
fide  of  the  heart,  are  not  fo  great  during  life  as  after 
death  ; for,  in  the  hearts  of  animals  killed  by  cut- 
ting acrofs  the  veflels  of  the  neck,  and  in  thofe  of 
perfons  who  have  died  in  battle  from  a wound  in 
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the  vena  cava  or  pulmonary  artery,  the  inequality  is 
lefs  than  we  commonly  perceive.  This  was  firft  ob- 
fcrved  by  M.  Vieuffens  Profeflbr  of  Anatomy  at  AUorf. 

Sabatier  has  made  numerous  experiments  on  ani- 
mals ; the  refult  of  which  is  nearly  the  fame  with  that 
mentioned  above. 

All  the  fibres  are  not  directed  the  fame  way,  though 
they  are  all  more  or  lefs  oblique  : for  fome  end  toward 
the  right  hand,  others  toward  the  left,  fome  forward, 
fome  backward,  and  others  in  the  intermediate  places  j 
fo  that,  in  unravelling  them,  we  find  that  they  crofs 
each  other  gradually,  fometimes  according  to  the  length 
of  the  heart,  and  fometimes  according  to  its  breadth. 

The  tubes  which  crofs  each  other  tranfverfely  are 
much  more  numerous  than  thofe  which  crofs  longitu- 
dinally; which  ought  to  be  taken  notice  of,  that  we 
may  redify  thefalfe  notions  that  have  been  entertained 
concerning  the  motion  of  the  heart ; namely,  that  it  ia 
performed  by  a contortion  or  twilling  like  that  of  a 
Icrew,  or  that  the  heart  is  fhortened  in  the  time  of  con* 
tra^ion,  and  lengthened  in  dilatation. 

The  fibres  which  compofe  the  inner  or  Concave  fur- 
face  of  the  ventricles  do  not  ail  reach  to  the  bafis ; fome 
of  them  running  into  the  cavity,  and  there  forming  the 
flefhy  column®,  to  which  the  loofe  floating  portion  of 
the  tricufpidal  valves  is  faftened  by  tendinous  ropes. 

Befides  thefe  flefhy  pillars,  the  internal  fibres  form  a 
great  many  eminences  and  depreflions,  which  not  only 
render  the  inner  furface  of  the  ventricles  uneven,  but 
give  it  a great  extent  within  a fmall  compafs.  Some 
of  thefe  depreflions  are  the  orifices  of  the  venal  duds 
found  in  the  fubftance  of  the  ventricles,  which  have 
been  already  mentioned.  The  circumferences  of  the 
great  openings  at  the  bafis  of  the  heart  are  tendinous, 
and  may  be  looked  upon  as  the  common  tendon  of 
all  the  flefhy  fibres  of  which  the  ventricles  are  com* 
pofed. 

Valvules.  The  valves  at  the  orifices  of  the  ventricles 
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are  of  two  kinds : one  kind  allows  the  blood  to  enter 
the  heart,  and  hinders  it  from  going  out  the  fame  way  j 
the  other  kind  allows  the  blood  to  go  out  of  the  heart, 
but  hinders  it  from  returning.  The  valves  of  the  firft 
kind  terminate  the  auricula;  and  thofe  of  the  fecond 
lie  in  the  openings  of  the  great  arteries.  The  firft  are 
termed  femilunar  or  Jigmoidal  valves  ; the  others,  triglo* 
chines^  tricuffidal^  or  mitral. 

The  tricufpidal  valve  of  the  right  ventricle  is  of  a cir- 
cular form,  and  is  fixed  to  the  opening  of  the  auricle, 
while  the  other  end  is  attached  to  the  internal  furface  of 
the  ventricle.  The  circular  membrane  of  the  valve  foon 
divides  into  many  parts,  three  of  which  are  more  con- 
fiderable  than  the  reft  ; and  thefe  have  got  the  name 
of  tricufpid  valves,  though  they  are  now  generally  con- 
fidered  as  forming  one.  That  which  is  next  the  mouth 
of  the  pulmonary  artery  is  the  largeft,  and  is  faid  by 
fome  to  prevent  the  blood  from  getting  into  the  artery 
while  the  ventricle  is  filling.  It  has  three  triangular 
produftions,  very  fmooth  and  poliflied  on  that  fide 
which  is  turned  towards  the  auricle ; and  on  the  fide 
next  the  cavity  of  the  ventricle,  they  have  fcveral 
membranous  and  tendinous  expanfions,  and  their  edges 
are  notched  or  indented.  The  valve  of  the  auricular 
orifice  of  the  left  ventricle  is  of  the  fame  fhape  and 
ftrudure,  but  it  is  only  divided  into  two  parts  ; and, 
from  fome  fmall  refemblance  to  a mitre,  has  been 
named  mitralis.  That  which  is  next  the  mouth  of  the 
aorta  is  the  largeft. 

The  femilunar  valves  are  fix  in  number,  three  be- 
longing to  each  ventricle,  fituated  at  the  mouths  of 
the  great  arteries  ; and  they  may  be  properly  enough 
named  valvula  arteriales.  Their  concave  fides  arc 
turned  toward  the  cavity  of  the  arteries,  and  their 
convex  fides  approach  each  other.  In  examining  them 
with  a microfcope,  we  find  fieftiy  fibres  lying  in  the 
duplicature  of  the  membranes  of  which  they  are  com- 
pofed. 
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They  are  truly  femllunar,  or  in  form  of  a crefcent, 
on  that  fide  by  which  they  adhere  : but  their  loofc 
edges  are  of  a different  figure,  each  of  them  repre- 
fenting  two  fmall  crefcents  ; the  two  extremities  of 
which  meet  at  the  middle  of  this  edge,  and  there  form 
a kind  of  fmall  papilla,  firfl  defcribed  by  Arantius, 
and  afterwards  by  Morgagni,  and  therefore  named 
from  them. 

The  aorta  in  general.  The  great  artery  that  goes 
but  from  the  left  ventricle,  is  termed  aorta.  As  it  goes 
out,  it  turns  a little  toward  the  right  hand,  and  then 
bends  obliquely  backward,  to  form  what  is  called  aorta 
defcendens  ; which  we  fliall  have  occafion  to  mention 
again  hereafter.  At  the  beginning  of  the  aorta,  and  be- 
hind the  femilunar  valves,  three  elevations  are  obferved 
on  the  outfide : thefe  corrcfpond  to  an  equal  number 
of  pits  on  the  irifide,  which,  from  the  difcoverer, 
have  been  called  finufes  of  Valfalva.  Their  ufe  is  not 
w^ell  known.  From  about  the  middle  of  the  convex 
fide  of  this  curvature  three  great  branches  arife,  which 
furnifh  an  infinite  number  of  ramifications  to  the  head 
and  upper  extremities  of  the  body  ; as  the  defcend- 
ing  aorta  does  in  the  fame  manner  to  the  thorax,  abdo- 
men, and  lower  extremities. 

The  arteria  pulmonaris  in  general.  The  trunk  of  the 
artery  which  goes  out  from  the  right  ventricle,  is  called 
arteria  puhnondris.  This  trunk,  as  it  is  naturally  fitua- 
ted  in  the  thorax,  runs  firft  of  all  directly  upward  for 
a fmall  fpace  ; then  divides  laterally  into  two  principal 
branches,  one  for  each  lung  ; that  w^hich  goes  to  the 
right  lung  being  the  longeft,  for  a reafon  that  fhall  be 
given  hereafter. 

Auricula.  The  auricles  are  mufcular  bags  fituated 
at  the  bafis  of  the  heart,  and  their  capacities  are  in 
proportion  to  thofe  of  their  refpe^five  ventricles ; one 
towards  the  right  ventricle,  the  other  towards  the  left, 
and  joined  together  by  an  inner  feptum  and  external 
communicating  fibres,  much  in  the  fame  manner  with 
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the  ventricles ; one  of  them  being  named  the 
auricle^  the  other  the  left.  They  are  very  uneven  on 
the  infide,  but  fmoothcr  on  the  outfidc ; and  termi- 
nate in  a narrow,  flat,  indented  edge,  reprefenting  a 
cock^s  comb,  or  in  fome  meafure  the  ear  of  a dog ; 
this  properly  gets  the  name  of  auricle^  the  larger  and 
fmooth  part  of  the  cavity  being  called  Jlnus  venofm^ 
but  as  the  two  parrs  make  one  general  cavity,  the 
name  of  auricle  is  commonly  applied  to  the  whole. 
They  open  into  thefe  orifices  of  each  ventricle,  which 
1 name  auricular  orifices  ; and  they  are  tendinous  at 
their  opening,  in  the  fame  manner  as  the  ventricles. 

The  right  auricle  is  larger  than  the  left ; and  it  joins 
the  right  ventricle  by  a common  teedinous  opening, 
as  has  been  already  obferved.  It  has  two  other  open- 
ings united  into  one,  and  formed  by  two  large  veins 
which  meet  and  terminate  there,  alnioft  in  a diredline, 
called  vena  cava  fuperior  and  inferior.  Highmore  has 
deferibed  an  eminence  in  form  of  a valve,  placed  be- 
tween the  mouths  of  the  two  venae  cavae  : this  he  fup- 
pofed  directs  the  blood  from  the  veins  into  the  auricle  ; 
afterwards  Lower  deferibed  and  delineated  it ; and 
other  anatomifts  have  called  it  tuberculum  Loweri^  till 
Morgagni  denied  its  cxiftence  in  the  human  fubjeO:. 
At  the  mouth  of  the  inferior  cava  we  find  a membrane 
in  form  of  a crefeent,  deferibed  by  Euftachius,  and 
named  from  him.  Its  convex  edge  is  fixed  to  the 
union  of  the  vein  and  the  right  auricle,  while  its  con- 
cave edge  is  turned  upwards  over  the  mouih  of  the 
vein.  It  is  mofl:  complete  in  the  foetus  5 but  it  is  found 
like  wife  in  a perfon  of  advanced  age,  though  it  fome- 
times,  from  ufe,  has  a reticular  appearance.  It  is 
faid  to  prevent  the  blood  in  the  auricle  from  returning 
into  the  cava  \ but  it  has  a different  ufe  in  the  foetus. 
The  notched  edge  of  this  auricle  terminates  obliquely 
in  a kind  of  obtufe  point,  which  is  a fmall  particular 
produdion  of  the  great  bag,  and  is  turned  toward 
the  middle  of  the  bafis  of  the  heart. 
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The  whole  inner  furface  of  the  right  auricle  is  un- 
even, by  reafon  of  a great  number  of  prominent  lines 
which  run  acrofs  the  fides  of  it,  and  communicate 
with  each  other  by  fmaller  lines,  which  lie  obliquely 
in  the  interftices  between  the  former.  The  lines  of 
the  firft  kind  reprefent  trunks,  and  the  other  fmall 
branches  in  an  oppofite  ,dire<51ion  to  each  other.  In 
the  interftices  between  thefe  lines,  the  fides  of  the 
auricle  arc  very  thin  and  almoft  tranfparent,  feeming 
to  be  formed  merely  by  the  external  and  internal 
coats  of  the  auricle  joined  together,  dpecially  near 
the  point. 

The  left  auricle  is  in  the  human  body  a kind  of 
mufcular  bag  or  refervoir,  of  a pretty  confiderable 
thicknefs  and  unequally  fquare,  into  which  the  four 
veins  open  called  ^eriiz  fiilmonares^  and  which  has  a 
diftind:  appendix  belonging  to  it,  like  a third  fmall 
auricle.  This  bag  is  very  even  on  both  furfaces,  and 
is  therefore  called  ftms  venofus  ; but  to  diftinguifh  it 
from  the  one  on  the  right  fide,  it  is  called  ftnus  veno-^ 
Jus  finifl^r.  However,  the  bag  and  appendix  have 
but  one  common  cavity  ; and  therefore  may  ftill  be 
both  comprehended  under  the  common  name  of  the 
left  auricle*  In  men,  the  fmall  portion  may  like  wife 
be  named  the  afpendisc  of  the  left  auricle  ; but  in  other 
animals,  the  calc  is  different. 

This  fmall  portion  or  appendix  of  the  left  auricle  is 
of  a different  ftrudure  from  that  of  the  bag  or  large 
portion.  Exteriorly,  it  refemhles  a fmall  oblong  bag, 
bent  different  ways,  and  indented  quite  round  the 
edges.  Interiorly,  it  is  like  the  infide  of  the  right  au- 
ricle. The  whole  common  cavity  of  the  left  auricle 
is  fmaller  in  an  adult  fubject  than  that  of  the  right ; 
and  the  flefhy  fibres  of  this  left  auricle  crofs  each  other 
obliquely,  in  ftrata  differently  difpofed. 

Arteries  £5f  'vena  coronaries.  Beftdes  the  great  com- 
mon veffels,  the  heart  has  veffeis  peculiar  to  itfelf,  call- 
ed the  coronary  arteries  and  velns^  becaufc  they  in  fome 
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meafare  crown  the  bafis  of  the  heart.  The  coronary 
arteries;  which  are  two  in  number,  go  out  from  the 
beginning  of  the  aorta,  and  afterwards  fprcad  them- 
felves  round  the  bafis  of  the  heart,  to  the  fubifance  of 
which  they  fend  numerous  ramifications. 

VieulTens  believed  that  fome  of  the  branches  of  the 
coronary  artery  opened  into  the  cavities  of  the  ventricles 
and  auricles ; for,  by  throwing  a fine  injeftion  into 
thefe  arteries,  he  found  it  run  out  on  all  Tides  of  the 
right  ventricle  and  auricle.  Thebefius  of  Allemand, 
being  nearly  of  the  fame  opinion,  endeavoured  to 
prove,  that  there  were  veins  which  carried  part  of  the 
blood  from  the  coronary  arteries  immediately  into  the 
cavities  of  the  heart  ; and  thefe  have  therefore  got  the 
name  of  veins  ofThebeft4s^  though  he  is  not  the  firff 
difeoverer.  Winflow,  Haller,  and  fevcral  others,  de- 
feribe  fuch  veins  ; but  Duverney,  after  injeding  the 
heart  of  an  elephant,  doubts  of  their  cxiftencc.  Se- 
nac,  who  has  paid  much  attention  to  this  fubjed,  de- 
nies it  altogether ; and  Sabatier  coincides  with  him^ 
in  opinion. 

The  nerves  of  the  heart  are  from  the  par  vagum 
and  great  fympathetics  : thefe  form  the  cardiac  plexus, 
which  fends  off  branches  to  the  pericardium,  to  the 
roots  of  the  great  veffels,  and  are  fpent  at  lafl  on  the 
different  parts  of  the  heart. 

There  are  feldom  more  than  two  arteries  ; of  which 
one  lies  toward  the  right  hand,  the  other  toward  the 
left  of  the  anterior  third  part  of  the  circumference  of 
the  aorta.  The  right  coronary  artery  runs  in  between 
the  bafis  and  right  auricle,  all  the  way  to  the  flat  fide 
of  the  heart,  and  fo  goes  half  way  round.  The  left 
artery  has  a like  couife  between  the  bafis  and  left  au- 
ricle ; and  before  it  turns  on  the  bafis,  it  fends  off  a 
capital  branch,  which  runs  in  between  the  two  ven- 
tricles. Another  principal  branch  goes  off  from  the 
union  of  the  two  arteries  on  the  flat  fide  of  the  heart ; 
which  running  to  the  apex,  there  joins  the  other  branch. 
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The  coronary  veins  are  diftributed  exteriorly,  much 
in  the  fame  manner.  The  largeft  opens  into  the  po- 
fterior  inferior  part  of  the  right  auricle,  by  an  orifice 
which  is  furnilhed  with  a valve,  firfl:  defcribed  by  Eu- 
ftachius.  Befides  the  coronary  veins,  the  heart  has 
other  anterior  veins,  which  have  been  called  by  Vieuf- 
fens  vena  innominata.  Some  ol  them  go  into  the  right 
auricle,  others  end  in  the  right  ventricle  ; and  there  are 
other  veins  ftill  fmaller,  which  are  found  in  the  fub- 
Itance  of  the  heart,  and  which  terminate  in  the  right 
finus  and  auricle. 

Particular  fituation  of  the  heart*  The  heart  lies  ah 
mofi:  tranfverfely  on  the  diaphragm,  the  greateft  part 
of  it  being  in  the  left  cavity  of  the  thorax,  and  the 
apex  being  turned  toward  the  bony  extremity  of  the 
fixth  true  rib.  The  bafis  is  toward  the  right  cavity  ; 
and  both  auricles,  efpecially  the  right,  reft  on  the  dia- 
phragm ; but  the  fituation  of  the  heart  during  life 
changes  a little,  according  to  the  (late  of  refpiration, 
and  to  the  pofition  of  the  body. 

The  origin  or  bafis  of  the  pulmonary  artery  is,  in 
this  natural  fituation,  the  highefl  part  of  the  heart  on 
the  forefide  5 and  the  trunk  of  this  artery  lies  in  a 
perpendicular  plane,  which  may  be  conceived  to  pafs 
between  the  ftefnum  and  fpina  dorfi.  Therefore  fome 
part  of  the  bafis  of  the  heart  is  in  the  right  cavity  of 
the  thorax ; and  the  reft,  all  the  way  to  the  apex,  is 
in  the  left  cavity;  and  it  is  for  this  reafon  that  the 
mediaftinum  is  turned  toward  that  fide. 

According  to  this  true  and  natural  fituation  of  tiie 
heart,  the  parts  commonly  faid  to  be  on  the  right  fide 
are  rather  anterior,  and  ihofe  on  the  left  fide  pofte- 
rior ; and  that  fide  of  the  heart  which  is  thought  to 
be  the  forefide  is  naturally  the  upper  fide,  and  the 
backfide  confcquently  the  lower  fide. 

The  lower  fide  is  very  flat,  lying  wholly  on  the  dia- 
phragm ; but  the  upper  fide  is  a little  convex  through 
its  whole  length,  in  the  direction  of  the  feptum  be- 
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tween  the  ventricles.  And  it  may  be  proper  here  to 
remark,  that  though  commonly  received  terms  of  art 
may  ftill  be  retained,  yet  it  is  neceffary  to  prevent 
their  communicating  falfe  ideas  to  thofe  who  have  not 
had  an  opportunity  of  making  obfervations  themfelves, 
or  of  being  inftrudfed  by  others. 

Ufes  in  general.  The  heart  and  parts  belonging  to 
it  are  the  principal  inftruments  of  the  circulation  of  the 
blood.  The  two  ventricles  ought  to  be  confidered  as 
two  fyringes  fo  clofely  joined  together  as  to  make  but 
one  body,  and  furnifticd  with  fuckers  placed  in  contra- 
ry dire6fions  to  each  other,  fo  that  by  drawing  one  of 
them,  a fluid  is  let  in,  and  forced  out  again  by  the  o- 
ther. 

The  heart  is  made  up  of  a fubftance  capable  of  con- 
tradion  and  dilatation.  When  the  flcfhy  fibres  of  the 
ventricles  are  contraded,  the  two  cavities  are  leflened 
in  an  equal  and  dircd  manner,  not  by  any  contortion 
or  twifting,  as  the  falfe  refemblance  of  the  fibres  to  a 
figure  of  8 has  made  anatomifts  imagine.  For  if  we 
confider  attentively  in  how  many  different  diredions 
and  in  how  many  places  thefe  fibres  crofs  each  other, 
as  has  been  already  obferved,  we  muft  fee  clearly,  that 
the  whole  ftrudure  tends  to  make  an  even,^  dircd,  and 
uniform  contradion,  more  according  to  the  breadth  or 
thicknefs  than  according  to  the  length  of  the  heart ; 
becaufe  the  number  of  fibres  fituated  tranfverfely,  or 
almofl:  tfanfverfely,  is  much  greater  than  the  number 
of  longitudinal  fibres. 

The  flefhy  fibres  thus  cont  raded  do  the  office  of  fuck- 
ers, by  preffing  upon  the  blood  contained  in  the  ventri- 
cles ; which  blood  being  thus  forced  toward  the  bafis 
of  the  heart,  prefs  the  tricufpidal  valves  againft  each 
other,  opens  the  femilunares,  and  ruflics  with  impetu- 
ofity  through  the  arteries  and  their  ramifications,  as 
through  fo  many  elaftic  tubes- 

Syjlole.  The  blood  thus  pnfhed  on  by  the  contrac- 
fiou  of  the  ventricles,  and  afterwards  prelTedby  the  cia- 
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ftic  arteries,  enters  the  capillary  veflels,  and  is  from 
thence  forced  to  return  by  the  veins  to  the  auricles, 
which,  like  retirements,  porches,  or  antichambers,  re- 
ceive and  lodge  the  blood  returned  by  the  veins  du- 
ring the  time  of  a new  contradion,  lliis  contradioii 
of  the  heart  is  by  anatomifts  termed  Jy/I ole. 

Diaflole.  The  contradion  or  fyftole  of  the  ventri- 
cles, ceafes  immediately,  by  the  relaxation  of  their 
fiefhy  fibres  ; and  in  that  time  the  auricles  which  con- 
tain the  venal  blood,  being  contraded,  force  the  blood 
through  the  tricufpidal  valves^  into  the  ventricles,  the 
fides  of  which  are  thereby  dilated,  and  their  cavities 
enlarged.  This  dilatation  is  termed  diaflole. 

Circulation.  In  this  manner  does  the  heart,  by  tiie 
alternate  fyftole  and  diaftolc  of  its  ventricles  and  auri- 
cles, pufli  the  blood  through  the  arteries  to  all  the  parts 
of  the  body,  and  receive  it  again  by  the  veins.  This  is 
called  the  circulation  of  the  bloody  which  is  carried  on  in 
three  different  manners. 

The  firft  and  mod  univerfal  kind  of  circulation  is 
that  by  which  almoft  all  the  arteries  of  the  body  are 
filled  by  the  fyftole  of  the  heart,  and  the  greateft  part  of 
the  vdns  evacuated  by  the  diaflole. 

The  fecond  kind  of  circulation  oppofite  to  the  firft, 
is  through  the  coronary  veffels  of  the  heart,  the  ar- 
teries of  which  are  filled  with  blood  during  the  di* 
aftole  of  the  ventricles,  and  the  veins  emptied  during 
the  fyftole. 

The  third  kind  of  circulation  is  that  of  the  left  ven- 
tricle of  the  heart ; through  the  venal  duds  of  which  a 
fmall  quantity  of  blood  paifes,  without  going  through 
the  lungs,  which  is  the  courfe  of  all  the  remaining  mafs 
of  blood. 

Befides  thefe  three  different  kinds  of  circulation, 
there  are  fome  peculiarities  in  the  courfe  of  the  blood, 
which  may  be  looked  upon  as  particular  circuiationsv 
Such  is  the  paffage  of  the  blood  through  the  liver,  cor- 
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pora  cavernofa  of  the  parts  of  generation,  and  through 
the  cavernous  finufes  of  the  dura  mater. 

Nature  hath  given  a heart  to  mofi:  animals,  even  to 
many  infe61;s  and  worms : to  others  ilie  hath  denied  it ; 
and  thefe  are  the  moft  fimple  of  all  animals,  even  very- 
large  ones,  though  they  are  irritable  throughout  their 
whole  body;  as,  for  initance,  the  prickly  hydra.  Thofe 
animals  which  have  no  hearts,  have  alfo  no  velTels. 

The  veins  which  carry  back  the  blood  from  the 
whole  body  to  the  heart,  if  we  except  thofe  of  the 
lungs,  are  reducible  to  two,  w'hich  are  the  venae  cavae. 

1 he  blood  of  the  two  venae  cavae  is  propelled  by  a 
mufcular  force,  in  either  vein,  into  the  right  auricle. 
Thefe  veins,  as  far  as  they  lie  within  the  bread,  are 
endowed  with  ftrong  and  irritable  mufcular  fibres,  by 
^ whofe  contradion  the  blood  is  driven  into  the  neigh- 
bouring auricle. 

In  like  manner,  the  auricle,  being  irritated,  is  con- 
tracted on  ail  Tides.  And,  firfl:,  by  a conftridion  of 
its  mufcular  fibres,  the  anterior  femicylindcr  of  the 
auricle  is  reduced  to  a plane;  while  the  fame  fibres,  by 
their  contradfion,  bring  back  the  middle  arch  towards 
the  anterior  extremity  or  beginning  of  the  heart,  and 
likewife  towards  its  pofterior  extremity  or  finus.  Then 
the  appendix  to  the  auricle  defeends,  and  is  contraded 
tranfverfely  by  itfelf,  while  the  lower  part  afeends  ; 
and  thus  the  auricle  becomes  fhorter.  Again,  the 
left  edge  turns  evidently  to  the  right,  and  the  right 
edge  a little  to  the  left ; and  thus  the  auricle  is  ren- 
dered narrower.  Thus  the  blood  of  both  cavse,  be- 
ing mixed  together  in  the  beginning  of  the  heart  now 
difencumbered,  is  driven  through  the  edges  of  the 
open  valve,,  in  fuch  a manner  as  to  urge  the  valves  of 
the  right  ventricle  clofe  to  the  Tides  of  the  heart. 
But  the  blood  is  now  hindered  from  returning  again 
into  the  lower  cava,  both  by  the  contradfion  of  the 
auricle,  the  lefiftance  of  the  fucceeding  blood  from 

th^ 


HEART. 


227 


Ghap.  11. 

the  abdomen,  and  of  the  Eujlachian  valve ; and  up- 
wards it  is  hindered  from  afeending,  both  by  the  mo- 
tion and  weight  of  the  confequent  blood.  It  is  dri- 
ven back,  however,  on  both  Tides,  if  there  happens  to 
be  any  obftacle  in  the  lungs. 

The  ufefulnefs  of  the  valvulas  tricufpides  is  evident 
enough  ; for  the  right  auricle  being  contracted,  the 
blood  contained  in  the  right  porch  of  the  heart,  at  the 
loofe  extremity  of  the  auricle,  being  impelled  from  the 
circumference  towards  the  axis,  like  a wedge,  fepa- 
rates  the  pendulous  portions  of  the  valves,  and  pref- 
fes  them  to  the  Tides  of  the  heart.  Thus  is  filled  the 
right  ventricle  of  the  heart,  while  the  uppermoft  valve 
fhuts  the  pulmonary  artery,  left  the  blood,  by  the  weak 
impuife  of  the  auricle,  fliould  flow  into  that  artery:  the 
blood  thus  received,  and  confined  within  the  right  ven- 
tricle of  the  heart,  is,  by  the  flrong  contraction  thereof, 
more  powerfully  expelled  into  the  artery. 

The  fenTible  flefh  of  the  heart,  being  irritated  by  the 
quantity  and  weight  of  this  warm  blood,  is  thereby  fo- 
iicited  to  a contraction  : for  that  the  heart,  being  irri- 
tated, will  contract  itfelf  in  a psrfon  dying,  or  even 
lately  dead,  is  proved  by  injeCtions  of  water,  and  infla- 
tions of  air,  whereby  the  heart,  then  quiefeent,  is  re- 
called to  its  motion. 

The  heart’s  motion  is  performed  by  mufcular  fibres; 
the  originations  of  which,  in  general,  are  from  rings 
formed  of  the  cellular  fubffance,  compacted  into  a cal- 
lous ligament,  agreeable  to  the  defeription  already  gi- 
ven, and  with  which  all  the  larger  blood-vefleis  at  their 
opening  into  the  heart  are  furrounded.  From  thence 
the  fibres,  which  arife,  defeend  gradually  in  an  oblique 
winding  courfe  towards  the  left  Tide,  and  forward  to  the 
apex,  in  many  diltinCt  places,  and  foinetimes  a little 
traverfing  each  other,  the  middle  ones  being  the  mofl: 
tranfverfe,  while  the  outermoft  and  innermoft  defeend 
in  a ftraighter  line.  In  the  flat  Tide  of  the  heart  there 
are  few  fibres  3 and  fo  thin,  that  when  you  have  remo- 
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ved  the  fat,  the  cavity  appears  almoll  uncovered.  That 
which  is  called  the  left  ventricle,  is,  however,  very 
firmly  inverted  by  the  fibres  ; which,  after  furround- 
ing the  fame  ventricle,  form  a flight  decuflation  in  the 
feptum  cordis  with  the  fibres  of  the  right  ventricle,  and 
are  interwoven  wdth  them.  Some  of  thefe  fibres  de- 
feend  into  the  cavities  of  the  ventricles,  and  form  there 
the  flefhy  columns.  Others  at  the  tip  of  the  heart,  are 
wound  in  a vortical  or  whirling  pofition,  the  two  horns 
ending  by  a ftrong  fafciculus  or  bunch  in  each  ventricle. 
A very  thin  and  fmooth  membrane  covers  the  external 
and  internal  furface  of  thefe  fibres;  but  the  external 
membrane,  efpecially  where  it  is  fpread  over  the  coro- 
nary veflels,  contains  much  fat  beneath  it.  It  is  diffi- 
cult to  dirtinguifh  any  thing  more  particular  in  the 
mufcular  fabric  of  the  heart,  with  any  tolerable  degree 
of  evidence  ; becaufe  it  is  the  peculiar  property  of  the 
fibres  in  the  heart  to  join  together  in  branchy  appendi- 
ces or  heaps,  in  fo  ftrid  union,  that  they  cannot  be  fc- 
parated  without  laceration. 

But  there  are  feveral  eminent  anatomifts,  whofe  in- 
genuity and  communicative  freedom  deferve  refped, 
who  have  reprefented  and  deferibed  thofe  fibres  dif- 
played  and  feparated : namely,  the  external  fibres  of 
the  heart,  common  to  both  ventricles,  defeending  to  the 
tip,  and  then,  taking  another  courfe,  to  infert  them- 
felves  into  the  feptum ; others  again,  at  the  tip,  to  per- 
forate the  left  ventricle,  and  return,  in  a contrary  courfe, 
to  the  bafis  along  the  inner  furface  of  the  faid  ventri- 
cle. But  the  middle  fibres,  betwixt  the  aforefaid  inner 
and  outermoft  ones,  being  varioufly  inclined  towards 
the  bafis,  form  the  feptum.  And  others  have  given 
us  figures  and  deferiptions  of  rtill  different  orders  of 
fibres,  of  which  the  outermort  run  counter  to  the  in- 
nermoft,  w^hilc  the  intermediate  are  tranfverfe.  To  the 
above  defcriptlon,  fays  Dr  Haller,  as  they  are  not  much 
different  from  my  own  obfervations,  1 fliall  make  no 
oppofition,  although  i have  never  been  able  to  fee  this 
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difpofition  of  them  fufliciently  manifeft,  and  am  ac- 
quainted with  great  anatomifts  who  have  not  been  more 
fuccefsful  than  myfelf. 

Thefe  fibres  of  the  heart,  like  other  mufcles,  are  fur- 
nifhed  with  nerves  of  their  own,  very  numerous  and  of 
various  origin. 

That  thefe  nerves  conduce  powerfully  to  move  the 
heart,  is  the  opinion  of  eminent  anatomifts,  from  a 
confideration  of  the  common  nature  of  mufcles ; and 
from  the  increafe  which  follows  in  the  heart’s  motion, 
by  irritating  the  eighth  pair  of  nerves,  cither  at  the 
brain  or  the  fpinal  medulla ; and  from  the  languor 
that  enfues  upon  tying  thofc  nerves,  which  proves  fa- 
tal, either  fuddenly  or  within  a few  days,  even  though 
you  happen  to  make  the  ligature  on  but  a few  of  the 
nerves  that  come  to  the  heart;  for  the  intercoftal,  and 
efpecially  thofe  from  the  ganglion  of  the  upper  thora- 
cic, cannot  be  tied. 

But  that  there  are  ftill  other  caufes,  befides  that  of 
the  nerves,  conducing  to  the  motion  of  the  heart,  we 
are  perfuaded  from  obferving  its  motion  undifturbed 
by  the  irritation  of  all  the  nerves  in  the  living  animal ; 
from  its  remaining  after  the  greateft  wounds  of  the 
head,  and  even  of  the  cerebellum  and  medulla  fpinalis ; 
likewife  from  its  motion  when  torn  out  of  the  breaft ; 
chiefly  in  thofe  animals  whofe  lungs,  being  imperme- 
able, make  no  refiftance  to  the  hearths  motion  ; for 
the  motion  of  the  heart  is  obferved  to  be  very  vigorous 
in  the  foetus  before  the  brain  is  well  formed,  and  like- 
wife  in  animals  wanting  the  head.  And  all  our  expe- 
riments agree  in  this,  that  the  quiefeent  heart  in  dead 
or  dying  animals,  when  irritated  by  heat,  vapours,  poi- 
fons,  and  efpecially  impelled  flatus,  watery  liquors, 
wax,  or  blood,  or  on  receiving  an  eledric  fpark,  im- 
mediately  contracts  itfelf,  putting  all  its  fibres  into  a 
rapid  motion,  by  a force  fometimes  common  through- 
out the  whole  heart,  and  fometimes  affeding  only  a 
particular  part  of  it. 
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Thus  then  we  fee,  that  there  refidcs  in  the  heart  a 
kind  of  impatience  of  ftimulus ; fo  that  even  in  the 
vifcus,  when  almofli  dead,  wrinkles,  and  motions  of 
different  kinds,  appear  to  be  propagated  along  its  fur- 
face,  from  places  as  it  were  irradiating  from  points : 
again,  the  heart,  when  torn  out  and  cold,  on  being 
pricked,  inflated,  or  irritated,  contrads  itfelf ; and  its 
fibres,  when  diffedted,  corrugate  themfelves  orbicular- 
ly, when  there  is  neither  nerve  nor  artery  to  bring  it 
fupplies  of  any  kind.  This  irritability  is  greater,  and 
remains  longer  in  the  hearty  than  in  any  other  part  of 
the  body  ; feeing,  by  ftimulating  it,  the  motion  of  the 
heart  may  be  renewed  at  a time,  when  that  of  no  other 
mufcle  can.  The  heart  of  the  foetus  is  mod  irritable^ 
as  well  as  larger,  in  proportion,  than  in  adults ; and 
mod  tenacious  of  its  motion,  even  in  the  cold.  That 
motion  is  feculiar  to  the  heart  itfelf;  coming  neither 
from  the  brain,  nor  the  foul  ; feeing  it  remains  in  a 
dead  animal  even  when  the  heart  is  torn  out  of  the 
bread;  neither  can  it,  by  any  ad  of  the  will,  be  made 
either  quicker  or  flower. 

It  is,  therefore,  evident,  that  the  dimulus,  occafioned 
by  the  impulfe  of  the  venous  blood,  caufes  the  heart 
contrad  itfelf ; and  that  this  contradion  is  convulfive, 
made  with  great  celerity,  and  a manifed  corrugation 
of  the  fibres ; whereby  the  whole  heart  becomes  fhort- 
cr,  thicker,  and  harder  ; fo  that  the  left  ventricle  is 
drawn  fomewhat  towards  the  feptum  of  the  heart,  and 
the  right  one  much  more.  The  bafe  alfo  advances  to- 
wards the  apex  ; but  the  apex  more  evidently  towards 
the  bafis.  (This  Dr  Haller  has  often  obferved  with 
the  greated  certainty  in  diffeding  brute  animals  ; fo 
that  thofe  learned  gentlemen  mud  have  fome  way  or 
other  been  deceived,  who  have  afferted,  that  the  heart 
is  elongated  during  its  contradion.)  But  the  heart  does 
not  feem  to  turn  pale  in  fuch  animals  as  have  warm 
blood.  Even  the  feptum  of  the  heart  is  rendered fhorter, 
and  draws  itfelf  towards  the  bafis.  By  this  adion,  the 
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fielliy  parts  of  the  heart  fwell  inwardly,  and  comprefs 
the  blood  as  they  do  the  finger,  when  introduced  into 
its  cavities.  But  that  the  heart  is  accurately  enough 
emptied  in  this  adion,  appears  from  the  event ; the  evi- 
dent palenefs  of  animals  whofe  heart  is  white,  as  frogs 
and  chickens ; and  from  the  internal  furface  being  full 
of  eminences,  which  exadlly  anfwer  to  oppofite  cavi- 
ties, and  to  the  thick  reticular  arms  or  columns  inter- 
rupted by  finufes.  And  befides,  the  apex  of  the  hearty 
being  contradled  a little  like  a hook,  llrikes  againfl:  that 
part  of  the  pericardium  next  the  thorax.  Forwards, 
there  is  alfo  a piiifation  from  the  left  venal  finus ; which 
is  at  that  time  particularly  filled.  In  exfpiration,  the 
heart  ftrikes  violently  upwards  and  forwards.  The 
truth  of  both  thefe  we  know  by  experiment. 

The  blood,  which  is  preffed  by  the  contraded  heart, 
endeavours  to  efcape  in  all  directions  ; but  being  dri- 
ven from  the  mufcular  Tides,  towards  the  axis  of  the 
ventricle,  by  the  reaCtion  of  w^bat  is  lodged  betwixt  the 
venal  ring  and  Tides  of  the  heart,  the  loofer  ends  of  the 
faid  ring  are  driven  forwards  and  extended  inward  at 
the  fame  time.  By  this  aClion  upon  the  whole  circum- 
ference of  the  ring,  it  not  only  becomes  extended  itfelf, 
but,  at  the  fame  time,  rejeCls  a part  of  that  blood  into 
the  right  auricle,  which  had  before  defcended  into  the 
cone  of  the  open  valve,  whofe  Tides,  now  approaching, 
ihut  up  the  venous  orifice  more  clofely  as  the  heart 
contracts  more  firongly  ; by  whofe  force  the  tricufpid 
valves,  as  they  are  called,  would  be  preffed  reduplicated 
into  the  auricle,  if  the  mufcular  nipples  or  columns  did 
not  keep  down  their  edges,  and  hold  them  firmly  by 
their  contraction  (which  is  the  fame  wdth  that  of  the 
heart)  in  fuch  a fliape  as  will  extend  the  annexed  cords 
of  the  valve,  without  injuring  them.' 

But  the  nifus  of  the  remaining  blood,  now  refifted 
by  the  tricufpids,  feeks  another  courfe  ; and  whilft  the 
larger  of  thole  valves  that  is  feated  to  the  right,  advan- 
ces from  the  fide  towards  the  axis  of  the  heart,  this 
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leaves  open  the  mouth  of  the  pulmoriary  artery,  \vhich 
it  before  covered  ; whereupon  the  blood  prcffing  the 
valves  in  the  mouth  of  the  faid  artery  clofe  to  its  fides 
thus  ruihes  into  it. 

Each  of  thefe  valves,  in  conjunclion  with  the  Tides 
of  the  artery  here  diverging,  intercepts  a fpace,  which 
is  blind  or  impervious  downw^ard,  but  open  upward 
in  a parabolical  fliape,  as  we  fhall  find  in  the  valves  of 
the  veins.  When,  therefore,  the  blood  is  impelled  from 
the  Tides  tov/ards  the  axis  of  the  contrading  heart,  it 
endeavours  to  efcape  in  the  diredion  of  the  faid  axis  ; 
and,  by  ruihing  forth  like  a wedge,  betwixt  the  valves^ 
prelTes  their  loofe  fail-like  edges  againft  the  (ides  of  the 
pulmonary  artery,  fo  as  to  run  freely  out  of  the  heart* 
The  truth  of  this  appears  from  the  fabric,  from  injec- 
tions, and  from  ligatures,  which,  by  obftruding  the 
lungs,  will  not  fulFcr  the  large  cavities  in  the  right  fide 
of  the  heart  to  be  emptied. 

The  blood  now  received  into  the  pulmonary  artery, 
goes  on  then  to  make  its  circulation  through  the  lungs* 
That  artery  is  firft  divided  into  two  branches ; of  which 
the  left,  being  lefs  and  fhorter,  enters  diredly  into  the 
fubftance  of  > the  lungs : but  the  right  branch,  being 
larger  and  longer,  pafies  tranfverfely  through  the  arch 
of  the  aorta;  and,  after  going  a little  way  behind  the 
faid  aorta,  enters  the  correfponding  lungs  of  the  fame 
fide.  From  each  of  thefe  branches,  by  a multiplied 
fubdivifion,  arife  the  very  leaft  arteries ; fome  of  which 
tranfmit  the  blood  diredly  into  the  continued  fmall 
veins,  and  others  exhale  part  of  its  aqueous  juices  into 
the  pulmonary  cells.  That  the  blood  goes  thus  dired- 
ly from  the  arteries  into  the  pulmonary  veins,  appears 
evidently  from  their  ftrudure;  alfo  from  a ligature, 
which  intercepting  the  blood^s  courfe,  while  the  heart 
and  lungs  ftill  urge  it,  caufes  an  aneurifmatic  dilatation 
of  the  artery;  and  from  polypufes,  by  which,  the  mouth 
of  the  pulmonary  artery  being  obftruded,  the  right  ca- 
vities of  the  heart  become  mondroufly  enlarged,  and 
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at  length  burfl,  while  the  left  remain  empty.  Laflly, 
from  injcdions  j for  water,  fifti-glue,  and  milk,  are  very 
cafily  forced  from  the  pulmonary  artery  into  the  vein, 
and  from  thence  into  the  left  cavity  of  the  heart.  But 
the  dire6:  anaftomofes  or  final  openings  of  the  arteries 
into  the  veins  in  the  lungs,  is  proved  even  to  the  fight 
by  the  microfcope,  in  frogs,  &c. 

Nor  can  the  blood  which  has  once  entered  the  pul- 
monary artery  return  back  again  upon  the  heart ; be- 
caufe  the  valves  therein  are  of  fuch  dimenfions,  that 
when  diftended,  they  perfcftly  fliut  up  the  opening  at 
the  heart;  and  are  fo  ftrong  that  they  refift  a much 
greater  force  than  the  contradion  of  the  pulmonary  ar- 
tery, without  being  conftrained  to  yield.  However, 
fometimes,  from  a greater  contractile  force  of  the  ar- 
tery, they  grow  fomewhat  callous ; or,  from  a lacera- 
tion of  their  outer  membrane,  a bony  matter  is  poured 
in  betwixt  the  duplicature  of  the  valves.  For,  when 
the  blood,  by  the  contradion  of  the  artery,  returns  to- 
wards the  heart,  it  meets  and  enters  the  open  fail-like 
concavities  of  the  valves,  which  are  by  that  means  ex- 
panded, and  driven  together  towards  an  axis  in  the 
middle:  whence  the  valves,  once  expanded,  quite  (hut 
up  the  mouth  of  the  artery,  fo  as  to  leave  not  the  lead: 
llit  open ; for  any  opening  that  might  be  left,  is  pre- 
cluded by  the  fmall  callous  bodies  remarked  in  the 
middle  of  the  valves. 

The  pulmonary  veins^  of  which  we  fhall  fay  more 
hereafter,  gather  into  larger  branches,  which^at  laft  ter- 
minate in  four  (Celdom  two,  and  ftill  more  rarely  into 
five)  trunks ; to  which  it  has  been  cuftomary  to  affix 
a name  in  the  fingular,  by  calling  them  the  pulmonary 
•vein,  Thefe  enter  the  cavity  of  the  pericardium,  from 
whence  they  receive  an  external  covering ; and  are 
then  inferted  at  angles  into  the  fquare  left  or  pofterior 
finus,  which  is  fometimes  likewife  called  the  pulmonary 
finus.  In  this  courfe  the  upper  veins  defeend  as  the 
lower  ones  afeend.  But  that  thefe  veins  bring  their 
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blood  towards  t1ie  heart,  in  the  fame  dire£lion  with  the 
finus  into  which  they  open,  is  proved  by  a ligature, 
which  caufes  a turgefcence  or  fwelling,  from  the  blood 
retained,  betwixt  the  ligature  and  the  lungs. 

In  this  left  finus,  the  blood  waits  for  the  heart’s  re- 
laxation ; at  which  time  the  nifus  of  the  blood  impel- 
led againft  the  venous  valves,  and  the  contrading 
iironger  force  of  the  finus,  grow  lefs.  Then  the  left 
finus  flretches  itfelf  forward  acrofs  the  heart,  is  con* 
trailed  tranfverfely  along  witjidt,  and  the  appendix  be- 
comes evidently  fhorter  and  narrower.  Thus  the  blood 
is  driven  into  the  left  ventricle,  in  like  manner  as  the 
right  auricle  impelled  its  blood  into  the  right  ventricle. 
For  here,  as  before,  a like  membranous  oval  ring  forms 
produdions  called  mitral  valves^  of  which  there  are  u- 
fually  two  only  counted.  Thefe  valves  are  longer  and 
flronger  than  thofe  of  the  right  ventricle.  They  have 
each  its  own  and  feparate  mufcular  ftrudure  ; but  it 
is  much  firmer  than  that  of  the  tricufpids.  And  here, 
more  often  than  in  the  valves  on  the  right  fide,  wc 
find  cartilaginous  tumors  in  the  tendinous  firings, 
produced  by  the  friction  occafioned  by  the  great  mo- 
tion of  the  heart. 

From  what  has  been  faid  then,  it  appears  that  the 
fame  blood  is  now  arrived  into  the  left  ventricle  of  the 
heart,  which  was  a little  before  fent  from  the  venae 
cavae  into  the  right  auricle,  which  drove  it  into  the 
correfponding  or  right  ventricle ; by  which  again  it 
v;as  urged  into  the  pulmonary  artery;  and  from  thence 
paffing  into  the  pulmonary  veins,  was  conveyed  into 
the  left  finus ; and  out  of  this  we  here  find  it  driven 
into  the  left  ventricle.  This  courfe  of  the  blood,  from 
one  fide  of  the  heart  to  the  other  through  the  lungs, 
is  called  the  fulmonary  or  lejfer  circulation^  and  was 
known  to  many  of  the  ancients.  It  is  proved  by  the 
increafed  bulk  of  the  pulmonary  veins  on  the  left 
fide ; and  likewife  of  the  right  cavities  of  the  heart, 
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from  an  obflrudion  of  the  entrance  into  the  left  ven^^ 
tricle. 

The  /(fi,  or  pofterior  and  upper  ventricle  of  the  hearty 
which  is  always  firft;  formed,  and  in  a great  number  of 
animals  the  only  one,  makes  up  that  part  of  its  half 
cone-like  body,  which  we  before  called  ohtufe'.  It  is 
fomewhat  narrower  than  the  right  ventricle,  a little 
longer,  rounder,  and  generally  of  a lefs  capacity  with- 
in, fays  Dr  Haller  : for  the  contents  of  this  ventricle 
are  about  two  ounces,  while  thofe  of  the  right  approach 
to  three.  Its  fabric  internally  is  reticular,  but  more 
nicely  wrought  than  in  the  right  ventricle  ; and  with- 
in the  mouth  of  the  artery  it  is  fmooth  ; but  its  force 
is  confiderably  greater,  as  the  mufcular  flefh  that  fur- 
rounds  it  is  much  thicker  and  almolt  three  times 
ftronger.  The  feptum  of  the  heart  belongs  moftly  to 
the  left  j but  fome  part  of  it  alfo  to  the  right  ventricle : 
the  whole  of  it  is  reticulated  in  like  manner ; but  folid, 
and  incapable  of  fuffering  any  injeded  liquid  to  pafs 
from  one  ventricle  to  another^ 

Again,  this  left  ventricle  bejng  infligated  to  motion 
by  the  impelled  bloody  does,  from  the  fame  irritable 
nature  already  mentioned,  contrad,  and  drive  its  con- 
tained blood  with  a violent  motion  in  the  diredion  of 
its  axis,  and  determine  it  towards  the  bafis,  at  the  time 
when  the  tip  or  cone  of  the  heart  is  drawn  nearer  to 
its  bafis.  And  fince  the  apparatus  of  the  mitral  valves 
is  here  the  fame  as  in  the  tricufpids,  the  venous  blood 
now  expanding  the  ring  from  whence  they  arife,  re- 
moves that  valve  which  lay  againfl:  the  mouth  of  the 
aortaj  fo  as  to  open  a way  for  itfelf  to  the  artery ; in 
dilating  the  mouth  of  which,  the  /aid  blood  prelfcs 
the  femilunar  valves,  there  placed,  againfl  the  Tides  of 
the  aorta,  into  which  it  rufhes  with  a violent  impetus. 
This  is  proved  by  ocular  demonflration  in  living  ani- 
mals, where  the  left  ventricle  fwells  upon  (hutting  the 
paffage  into  the  aorta. 

femilunar  valves  of  the  aorta  differ  little  from 
(^2  * thofe 
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rhofe  in  the  pulmonary  artery : only  as  the  opening  is 
here  greater,  fo  the  valves  are  proportionably  larger 
and  ftronger,  and  are  not  fo  often  found  to  want  thofe 
callous  round  bodies  in  the  middle.  The  fibres  too  of 
the  valves,  both  tranfverfe  and  afcending,  are  here 
fomewhat  more  confpicuous. 

After  the  contradion  of  the  heart,  follows  its  relax* 
ation  or  diaftole,  in  which  it  becomes  empty,  lax,  and 
foft,  recovers  its  former  length,  the  ventricles  recede 
from  the  feptum,  and  the  bafis  from  the  apex.  But, 
while  it  is  in  this  ftate,  the  blood  in  the  auricles,  ha- 
ving been  as  it  were  in  a ftate  of  expedation,  rufhes 
through  the  openings  of  the  valves  of  the  veins,  dilates 
the  oppofite  Tides  of  the  heart,  and  makes  it  at  once 
longer  and  larger.  After  the  auricles  have  freed  them- 
felvcs  of  the  blood  they  contained,  they  are  in  like 
manner  relaxed,  and  their  oppofite  Tides  remove  from 
each  other.  Then  the  blood  colleded  in  the  venae 
cavas  and  pulmonary  veins,  fills  the  auricles  by  the 
contradion  of  the  veins ; renders  them  long,  broad, 
and  thick,  like  the  ventricles  ; and  even  diftends  and 
fills  the  tooth-like  proceftes  of  the  crefted  margin. 
That  the  fibres  of  the  heart  are  not  dilated,  is  proved 
from  the  jundion  of  thofe  fibres ; which,  being  tied 
together  by  their  middle  branches,  cannot  be  fepara- 
ted;  alfo,  by  the  diffedions  of  live  animals,  in  which 
the  whole  heart  is  fhown  to  be  contraded. 

But  we  muft  now  confider,  that  thefe  motions  of  the 
right  and  left  auricle,  with  the  right  and  left  ventricle, 
are  not  performed  in  that  fucceftlon  in  which,  for  the 
fake  of  method,  we  have  here  deferibed  them  ; for 
both  the  auricles  are  contraded,  while  the  ventricles 
are  relaxed  : fo  that  the  contradion  of  the  auricles  pre- 
cedes the  contradion  of  the  ventricles ; as  we  are  af- 
fured  from  manifeft;  experiments  on  dying  animals, 
and  on  thofe  whofe  living  blood  is  cold.  But  both 
auricles  are  filled  together  in  the  firft  inftant,  as  both 
of  them  are  emptied  together  in  the  fecond  inftant ; 
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and  both  the  ventricles  are  contracted  together  in  the 
third  inftant,  which  is  the  fame  with  the  firfl ; and 
both  ventricles  being  evacuated,  are  relaxed  in  the 
fourth  inftant,  which  is  the  fame  with  the  fecond. 
Thofe  who  have  inadvertently  taught  otherwife,  have 
not  taken  the  advantage  of  making  a fufficient  num- 
ber of  experiments  on  living  animals.  That  the  auri- 
cle, near  death,  makes  frequent  palpitations  before  the 
ventricle  of  the  heart  performs  one  contraction,  is  true 
enough.  The  auricle  witji  its  fmus  forms  one  cavity, 
and  both  are  filled  and  both  emptied  in  the  fame  in- 
ftant. 

But  it  may  be  ^fked.  Why  the  heart  never  ceafes 
from  its  perpetual  motion  through  fuch  a number  of 
years  as  there  is  in  one’s  life,  through  fo  many  days  as 
there  are  in  a year,  and  through  fo  many  hours  as 
there  are  in  a day  ; when  in  each  hour  the  heart  of  a 
healthy  perfon  contracts  not  much  lefs  than  5000 
times ; fo  often,  are  there  fucceflive  repletions  follow- 
ed with  new  contractions,  perpetually  in  the  fame 
conftant  order ; nor  is  there  any  mufcle,  befides  the 
heart  and  diaphragm,  but  what  becomes  tired  and 
painful,  by  aCting  inceflantly,  even  for  a few  hours  ? 
Different  anfwers  have  been  given  to  this  queftion  by 
different  profeffors,  founded  either  upon  a compreffure 
of  the  cardiac  nerves  betwixt  the  large  arteries,  or  upon 
an  alternate  repletion  of  the  coronary  arteries  and  ca- 
vities of  the  heart.  See. 

But  to  Dr  Halier  the  fimplicity  of  nature  feems  v^ry 
great  in  this  matter.  When  the  auricle  is  relaxed,  it 
is  direCfly  filled  by  the  mufcular  force  of  the  continu- 
ous great  vein;  and  fo  the  heart  alfo  contraCls  it- 
felf,  when  it  is  irritated  by  the  blood  driven  into  it 
from  the  auricle.  Therefore  the  heart  having  once 
received  the  blood,  is  contracted  by  that  ftimulus,  or 
irritable  force,  whereby  mufcular  fibres  are  excited 
into  contraction ; whereupon  it  empties  itfelf  of  the 
blood ; and  being  freed  from  the  ftimulus  thereof,  im- 
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mediately  refts  or  relaxes  itfelf.  But  the  heart  being, 
now  relaxed,  the  auricle  is  in  like  manner  irritated  by 
its  contained  blood,  and  by  contrading  fills  it  again  ; 
while  the  inceffant  alliens  of  the  heart  and  arteries 
continually  urge  new  blood  into  the  right  finus  and 
auricle.  That  this  is  the  true  date  of  the  hearths  mo- 
tions, is  proved  from  adual  experiment  or  obfervation; 
whereby  we  plainly  difeern  the  fuccefhve  repletions 
and  contraftions  made  in  the  great  vein,  auricle,  ven- 
tricle, and  artery,  eafiiy  fecn  in  a weak  or  expiring 
animal;  but  more  efpecially,  and  more  evidently,  in 
thofe  animals  which  have  but  one  ventricle  in  the 
heart ; as  the  tortoife,  frog,  fnake,  fifhes  ; and  in  the 
chick  hatching  in  the  egg,  which,  inftead  of  a heart, 
has  only  one  crooked  canal.  Befides,  it  is  confirmed 
from  the  inertia  of  the  heart,  produced  by  tying  the 
veins;  and  from  the  return  of  its  motion,  when  the  li- 
gatures are  unloofed ; provided  thefe  phenomena  are 
lufEciently  valid  : but  this  is  more  unequivocally  cor- 
roborated by  injection,  and  by  the  perpetual  contraction 
of  a frog’s  heart,  from  the  infiation  of  a bubble  of  air, 
which  many  hours  it  alternately  ejeCts  and  receives  in- 
to the  auricle.  The  left  ventricle  firfl  ceafes  its  mo? 
tion  ; then  the  auricle  of  that  fide  ; then  the  right 
ventricle  ; after  that  the  right  auricle  ; and,  laft  of  all, 
the  pulmonary  veins  and  vens  cavas.  Whatever  mo*? 
tion  is  in  the  venas  cavas,  ought  to  be  attributed  to 
the  auricle  repelling  the  blood  into  both  thefe  veins, 
and  which  the  heart,  when  dead,  is  not  capable  of  re- 
ceiving. 

Nor  does  Dr  Haller  believe  there  is  any  thing  more 
required  to  the  heart's  motion  than  a continual  ftirau^. 
lus  applied  to  a very  irritable  part.  For,  juft  upon  the 
approach  ;of  death,  the  very  coldnefs  of  the  limbs, 
which  the  warmth  of  life  has  left,  contraCls  the  veins, 
and  drives  the  blood  to  the  heart ; when  the  lungs, 
being  impermeable  for  want  of  refpiration,  tranfmit  no 
blood  to  the  cavities  of  the  left  fide.  And,  on  the  a- 
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ther  hand,  the  heart,  after  it  is  thoroughly  emptied, 
remains  at  reft.  It  may  thus  happen,  that,  inftead  of 
the  vena  cava  and  right  auricle,  the  laft  appearance  of 
life  may  be  transferred  to  the  left  auricle  and  ventri- 
cle ; if  we  fuppofe  the  right  cavities  to  be  emptied,  the 
left  may  be  irritated  by  the  blood  contained  in  them. 
But  if  you  derive  the  refting  of  the  heart  from  the 
compreflion  of  its  nerves,  the  motion  of  the  auricles 
will  be  an  objedlion,  becaufe  their  nerves  are  not  com- 
prefled.  An  example  alfo  we  have  in  fifli,  and  little 
chicken  in  the  egg,  where  there  can  be  no  room  for  a 
compreflure  of  the  nerves.  If,  again,  you  deduce  tlie 
heart’s  reft  from  a comprelTure  of  the  coronary  arte- 
ries, this  is  contrary  to  experience  ; fince  they  are  not 
covered  by  the  valves  of  the  aorta,  and  from  a wound 
of  the  faid  arteries,  during  the  fyftole  of  the  heart,  the 
blood  ftarts  out  to  a great  height. 

Nor  with  the  ftrength  of  the  heart  does  Dr  Haller 
join  the  ofcillations  of  the  very  fmall  veflels,  which  is 
refuted  by  experiments : nor  the  force  of  external 
heat ; feeing  animals  are  found  to  live  and  thrive  in 
the  coldeft  regions  of  the  north  : and  though  the  con- 
traflile  force  of  the  artery,  and  the  weight  of  the  parts 
and  of  the  atmofphere,  aflift  the  motion  of  the  blood 
during  the  diaftole  of  the  heart,  the  fame  powers  reflft 
it  during  the  fyftole  ; fo  that,  indeed,  by  thefe  means 
the  blood  is  moved  no  farther  through  the  contraftile 
arteries,  than  through  the  rigid  arteries  of  fnialler  ani- 
mals. 

But  with  what  celerity,  and  with  what  force  the  heart 
drives  forward  the  blood,  is  controverted  and  varioufly 
computed.  The  more  modern  writers  have  railed  their 
calculations  upon  a fuppofition,  that,  for  the  celerity  to 
be  determined,  we  are  to  admit  two  ounces  of  blood 
to  iifue  out  of  the  heart  with  fuch  a celerity,  that  the 
part  of  the  pulfe  called  its  fyftole^  makes  one  third  of 
the  whole  pulfation,  and  is  finifhed  within  a part 
of  a minute  j but  the  area  of  the  mouth  of  the  aorta, 
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they  have  eftimated  0.41 87  parts  of  an  inch  : fo,  by 
dividing  the  fpace  filled  by  two  ^ounces  of  blood, 
(^.318  inches)  by  the  area  or  fedion  of  the  aorta  at 
its  mouth  [and  length  of  its  cylinder  filled  by  two 
ounce,  viz.  =74^1-^],  the  number  thence  produced  di- 
vided by  ttt}  the  time  in  which  the  heart  contracts, 
they  find  149  feet  and  two-tenths  of  an  inch  for  the 
fpace  through  which  the  blood  runs  in  a minute,  if  it 
goes  on  in  a cylinder  with  the  fame  velocity  it  firft 
had  from  the  heart.  But  the  incumbent  weight  of 
blood  moved  by  the  heart,  they  have  computed  by  the 
jerk  wherein  the  blood  ftarts  forth  from  the  larger 
arteries  in  a living  animal,  being  feven  feet  five  tenths; 
and  from  the  furface  of  the  ventricle,  whofe  area  makes 
15  inches.  Thus  1350  cubical  inches  of  blood,  or  5t 
pounds  five  ounces,  circulate,  which  prefs  againft  the 
ventricle  of  the  contraQing  heart.  The  heart,  therei 
fore,  thus  drives  forward  a w'eight  of  5 i pounds  with 
a velocity  by  which  it  may  run  through  149  feet  in  a 
minute  ; which  force  it  exerts  four  thoufand  eight 
hundred  times  in  an  hour. 

Although  there  are  many  particulars  here  unthought 
of  which  may  render  the  eftimate  incomplete,  and 
fuch  perhaps  as  we  may  never  afcertain  ; and  although 
the  mouth  of  the  difiended  aorta  may  be  wider  in  a li- 
ving animal,  though  the  area  pf  the  ventricle  is  of  un- 
certain dimenfions,  and  the  jerk  of  blood  computed 
from  an  infufficient  height ; yet  if  we  confider  the  vio- 
lence with  which  the  blood  harts  from  fome  of  the 
leafl:  fanguine  arteries  in  the  living  animal,  although  w^e 
cannot  eafily  determine  how  much  of  the  heart’s  fyftolc 
is  thus  fpent,  variations  in  which  will  greatly  alter  the 
computation  ; yet,  in  the  mean  time,  it  will  plainly  ap- 
pear that  the  machine  we  call  the  /jearf,  is  a very 
powerful  one.  The  truth  of  this  is  evident  from  ex- 
periments ; in  which  it  appears  to  be  very  difficult  to 
fill  all  the  red  blood-veffels  by  anatomical  injedions, 
and  quite  impoffible  to  fill  all  the  fmaller  ones-;  yet 
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the  heart,  we  fee,  not  only  gradually  diftends  all  the 
larger,  the  fmallcr,  and  even  the  lead  veflels,  with 
blood,  but  alfo  drives  it  forward  through  -them  with  a 
confiderable  celerity.  Even  in  the  lead  arteries,  the 
blood  is  urged  forward  by  the  heart  with  fuch  a force  as 
to  make  the  alternate  motions  of  that  mufcle  percep- 
tible. Likewife,  in  the  veins  and  fmaller  veflels  of 
cold  animals,  even  while  contained  in  the  infed’s  egg, 
there  is  no  other  force  befides  that  of  the  heart,  by 
which  the  blood  is  driven  through  their  fmall  veflels. 
And,  from  fome  of  the  lead  arteries,  1 have  feen  the 
blood  dart  forth  feveral  feet,  the  jerk  deferibing  a pa- 
rabola, whofe  height  was  four  feet,  and  amplitude  of 
projedion  feven  feet ; and  fome  aflfert,  they  have  feen 
the  blood  afeend  from  the  aorta  to  the  height  of  twelve 
feet. 

Moreover,  that  we  may  make  a jud  edimate  of  the 
heart’s  force  in  living  animals,  we  mud  confider  what 
great  refidances  that  complex  mufcle  overcomes:  we 
mud  compute  the  enormous  weight  there  is  of  the 
whole  blood  ; a mafs  perhaps  of  fifty  pounds  and  up- 
wards : for  all  that  quantity  of  fluids,  once  dagnant  in 
a perfon  lately  drowned  or  fainted  away,  are  eafily  put 
into  their  former  motion  by  the  heart  only.  We  mud 
again  confider  the  great  decreafe  of  the  blood’s  velo- 
city, ariflng  from  the  greater  light  or  capacity  of  the 
dividing  branches  (from  whence  the  ratio  of  its  celeri- 
ty, even  in  the  intedines,  may  be  computed  to  only  a 
24th  or  a 30th  part  of  its  original  impulfe),  abates  two- 
thirds  from  the  heart’s  force.  And  yet  we  fee  there 
are  humours  fwiftly  moved  through  the  mod  minute 
veflels ; as,  for  example,  the  Sandorian  perfpiration, 
which  in  a fubterraneous  cavern  I have  obferved  to  a- 
feend  fwiftly  in  form  of  fmoke  or  vapour;  and  the  fame 
celerity  of  the  blood  in  the  lead  veflfels  of  little  fiflies, 
&c.  is  apparent  to  the  eye  by  a microfeope.  Now, 
fince  the  fridions  in  every  machine  always  confume 
the  greated  part  of  the  moving  forces ; much  more  do 
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they  in  the  human  body,  whofe  blood  and  juices  are  fo 
much  more  vifcid  or  clammy  than  water,  and  driven 
through  veflels  fo  fcnall,  that  they  permit  a globule  only 
at  a time  to  pafs  through,  and  even  hardly  allow  that 
without  changing  their  figure  : but  from  fo  ftrong  and 
extended  a friQion  there  mud  neceflarily  follow  a very 
great  hindrance  to  the  motion  ; whence  we  may  eafily 
underftand,  that  the  force  mud  be  very  great,  which 
drives  fo  fwiftly  fuch  a prodigious  mafs  of  fluids  in 
fpite  of  fo  many  refidances  and  decrements  of  the  mo- 
ving forces.  But,  more  than  that,  aneurifms  and  ar- 
teries are  burd,  and  very  great  weights,  as  well  as  the 
body  itfelf,  raifed,  by  the  force  of  the  heart’s  fydole. 

The  blood,  being  driven  into  the  aorta,  immediately 
finds  the  two  openings  of  the  coronary  arteries,  which 
lie  next  the  arterial  valves,  but  above  them,  or  within 
the  aorta ; and  in  confequence  of  this,  it  ruflies  fird  of 
all  into  the  faid  coronary  arteries,  by  which  the  heart 
fiipplies  itfelf  with  blood.  Thefe  arteries  are  for  the 
mod  part  two  ; the  right  goes  off  bctw’'een  the  aorta 
and  pulmonary  artery,  and  the  upper  and  left  one  be- 
tween the  left  auricle  and  the  aorta.  All  the  external 
arteries  are  furrounded  with  much  fat ; but  their  cavity 
is  more  intercepted  with  valves  than  that  of  other  arte- 
ries. Thefe  arteries  communicate,  by  inofculations  of 
the  fmall  branches,  every  where  about  the  feptum 
and  tip  of  the  heart;  but  they  no  where  make  a com- 
plete ring  round  the  heart.  They  terminate  in  a two- 
fold manner. 

The  fird  termination  of  them  is  into  the  coronary 
veins,  whofe  branches  running  in  company  with  thofe 
of  the  arteries,  have  their  trunks  of  neceffity  difpofed 
in  a different  courfe. 

There  are  fome  who  will  have  the  coronary  arteries 
filled  with  blood,  not  by  the  contrading  of  the  heart, 
but  of  the  aorta  in  its  fydole  ; w'hich  they  think  mud 
be  a confequence  of  the  retrograde  angle  of  the  blood’s 
courfe  here,  and  the  palenefs  of  the  contraded  heart. 
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with  a fuppofitlon  that  the  valves  of  the  aorta  cover  or 
clofe  the  mouths  of  the  coronary  arteries.  But  the  two 
lafl  of  thefe  are  difproved  by  experience;  and  the  firft, 
or  retrograde  courfe,can  only  impede  or  leifen,  and  not 
intercept,  the  flux  into  the  heart : for  the  injections  of 
wind  or  mercury  into  all  the  feminal  and  biliary  veflels, 
dernonltrate  that  the  large  retrograde  angles,  which  the 
veffels  often  make  there,  do  not  hinder  the  fluids  from 
taking,  though  they  retard,  their  natural  courfe.  But 
a proof,  Itill  more  evident,  is,  that  the  coronary  artery 
has  a pulfe  at  the  fame  time  with  all  the  other  arteries 
in  the  body,  and  the  blood  darting  from  it  makes  a 
higher  faltus  at  the  time  when  the  heart  is  contraCi:.* 
ing.  ♦ 

The  circulation  through  the  coronary  veffels  feems  to 
be  completed  in  the  fhorteft  fpace  of  time  that  can  be 
neceffary  in  any  part,  from  the  great  velocity  the  blood 
receives  from  the  heart  itfclf,  urging  the  fame  through 
its  own  fubflance.  But  that  the  whole  contents  of  the 
veffels  are  cleared  in  each  contraction,  does  not  feem 
probable  ; for  the  blood-veffels  of  the  heart  do  not  look 
pale  enough  in  that  aClion  to  produce  fuch  an  effeCb  as 
an  entire  evacuation.  There  is  a very  free  or  open 
paffage  from  the  arteries  of  the  heart  into  the  cellular 
fubftance,  or  fat  which  furrounds  it.  If  you  aff  ,What 
are  the  ufes  of  thofe  leaft  or  fhorteft  veins  which  open 
obliquely  through  the  furface  of  both  the  ventricles  ? 
they  ferve  to  return  the  blood  of  thofe  deeply  feated 
fmall  arteries,  which  have  no  correfponding  veins. 

The  humours  of  the  heart,  which  are  thinner  than 
blood,  return  by  the  valvular  lymphatic  veins^  which 
accompany  the  coronary  blood-veffels,  and  afeend  to- 
wards the  thoracic  duCt  and  fubclavian  vein ; but  they 
are  to  be  very  rarely  feen,  although  they  can  be  di- 
ftinCtly  obferved  in  brute  animals. 
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§ 7.  (y*  the  Nature  of  the  Blood  and  Juice's  of  the  Human  Bodf 

The  liquor  which  is  contained  in  the  beating  arte- 
ries and  their  correfponding  veins,  is  called  by  one  ge- 
neral name,  the  blood:  which,  to  a loofe  examination, 
appears  homogeneous,  or  of  fimiiar  parts,  red  and  co- 
agulating throughout ; and  is  obferved  to  be  redder 
in  proportion  to  the  ftrength  of  the  animal ; in  a weak 
and  familhed  one,  the  blood  inclines  to  a yellow  : it 
hath  a whitenefs  mixed  with  it,  which  comes  almoft  to- 
tally from  the  chyle.  But  from  various  experiments  it 
is  certain,  that  this  animal  liquor  contains  very  diiFerent 
ingredients. 

That  fire  is  contained  in  the  blood  may  be  proved 
from  its  heat,  which,  in  human  blood,  and  that  of  fomc 
other  animals,  is  from  92  to  loo  degrees  of  Fahren- 
heit’s thermometer,  which  is  more  than  the  mean  de- 
gree of  atmofpherical  heat,  but  lefs  than  the  greateft. 

The  heat  (fays  Dr  Wrifberg),  which  all  perfect  ani- 
mals peculiarly  poffefs  in  by  a far  a greater  degree  than 
vegetables,  from  the  more  fimple  clafs  of  animals, 
through  the  various  orders  of  fifties,  amphibia,  man, 
quadrupeds,  and  birds,  at  length  gradually  increafes, 
till  for  the  mofl:  part,  in  a natural  ftate,  even  at  its 
greateft:  heat,  it  does  not  exceed  the  1 1 oth  degree  of 
Fahrenheit.  Daily  experience  (hows,  that  it  differs  in 
man,  according  to  age,  temperament,  ftate  of  mind, 
motion,  or  reft  of  body,  climate,  weather,  kind  of  life, 
meat  and  drink,  health,  and  the  various  fpecies  and 
violence  of  difeafe.  It  is  alfo  certain  that  the  degrees 
of  heat  in  the  body  increafes  a little  from  an  augmen- 
tation of  heat  in  the  atmofphere  ; but  it  does  not  rife 
to  the  greateft  pitch  of  fummer-heat,  although  we  can 
live  in  a much  greater  heat ; as  is  proved  by  perfons 
employed  in  fugar-houfes,  melting  furnaces,  by  mow- 
ers, and  the  ufe  of  baths  and  ftoves  in  Finland  and 
Iluftia  5 and  alfo  by  the  late  experiments  of  Fordyce, 
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Blagden,  Hunter,  and  Dobfon.  It  is  fometimes  fo  di- 
minifhed  in  an  intenfe  cold,  that  in  a perfon  froft-bit- 
ten,  but  not  dead,  a thermometer  applied  to  the  mouth, 
arm- pits,  groins,  and  even  the  vagina,  would  not  rife 
above  76°  of  Fahrenheit.  But  is  the  matter  of  heat  in 
the  blood  alone  ? It  is  fufEciently  probable  from  phe- 
nomena ; fince  the  heat  of  the  body  is  diminifhed  by 
hemorrhagy,  or  when  the  blood  is  intercepted  by  liga- 
ture and  compreflion  from  reaching  the  joints,  it  be- 
ing reftored  when  the  blood  returns.  I mull  obferve, 
however,  that  my  experiments  on  living  animals,  par^ 
ticularly  upon  fwine,  did  not  difcover  fo  great  a differ- 
ence as  might  be  cxpeded,  between  the  heat  of  the 
heart,  the  arteries,  veins,  brain,  ftomach,  inteftines,  tu- 
nica vaginalis,  and  even  the  interftices  of  the  cellular 
texture  in  the  mufcles/’  Again,  a kind  of  volatile  va- 
pour or  exhalation  continually  flies  off  from  the  warm 
blood,  with  a fort  of  fetid  odour  intermediate  betwixt 
that  of  the  fweat  and  urine.  This  vapour,  after  collec- 
tion  and  condenfation  in  convenient  veflels,  partakes 
of  an  aqueous  nature,  with  fomewhat  of  an  alkaline 
quality. 

After  this  vapour  has  diflipated,  the  blood  of  a . heal- 
thy perfon  fpontaneoufly  congeals  into  a fciflile  trem- 
bling mafs ; and  with  a lefs  degree  of  heat  than  that  of 
boiling  water,  (viz.  150  deg.)  This  toughnefs  is  great- 
er in  feverifh  perfons  than  in  fuch  as  are  in  health.  It 
fometimes  coagulates  in  the  veins  of  a living  perfon, 
and  is  found  clotted  in  wounds  of  the  arteries.  But 
even  within  the  vcflTels  of  a living  perfon,  and  in  one 
dying  of  a fever,  the  blood  has  been  feen,  by  the  vio- 
lence of  that  diftemper,  changed  into  a concreted  tre- 
mulous jelly  throughout  all  the  veins.  The  principal 
part  of  this  coagulated  mafs  is  the  crajamentu7n  or  cruor^ 
which  has  the  red  colour  peculiar  to  itfelf,  and  gives  it 
to  the  other  parts  of  the  blood.  This,  if  it  be  not  kept 
fluid  by  the  attrition  of  a vital  circulation,  or  fome  ii- 
milar  conculTion,  runs  confufedly  into  a compact,  but 
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foft  mafs,  like  liver,  merely  by  reft  and  a moderate  de- 
p;rce  of  cold  ; as  it  alfo  does  by  the  addition  of  alcohoL 
by  mineral  acids,  or  by  a heat  of  150  degrees,  of  which 
t)8  is  the  blood’s  heat  in  robiift  people.  It  is,  either 
as  a fluid  or  a folid,  fpecifically  heavier  than  water  by 
near  an  eleventh  part ; and,  when  freed  from  its  water, 
it  is  wholly  inflammable.  In  a mafs  of  healthy  blood, 
one  half  or  upwards  is  red  cruor : and,  in  ftrong  la- 
borious people,  the  ferum  makes  only  a third  part; 
and  is  ftill  more  diminiflied  in  fevers,  often  to  a fourth 
or  fifth  part  of  the  mafs. 

Another  white,  fomew^hat  yellowifh  part  of  the  blood, 
feparates  from  this  coagulum,  tranfuding,  as  it  were, 
through  its  pores,  and  at  laft  becomes  a quantity,  in 
which  the  coagulum  finks : this  again  feerns,  though 
not  really  fo,  a homogeneous  liquor.  This  part  of  the 
blood  is,  in  general,  one  thirty.eighth  part  heavier  than 
water,  and  almoft  a twelfth  part  lighter  than  the  red 
globular  mafs  of  craflfatnentuin  ; this  too,  by  a heat  of 
150  deg.  or  by  mixture  of  mineral  acids  or  alcohol, 
and  by  a concuffive  motion,  is  coagulable  into  a much 
harder  mafs  than  the  red  cruor ; and  forms  an  indif^ 
foluble  glue,  a flefh  like  membrane,  which  at  length 
fhrinks  up  to  a horn-like  fubftance,  or  friable  gum. 
From  thence  are  formed  the  pleuritic  crufts  or  fkins, 
polypufes,  and  artificial  membranes.  Befides  this  co- 
agulable albumen,  fimple  water,  of  which  there  is  the 
greateft  portion,  is  latent  in  this  ferum  ; and  likewife 
a quantity  of  mucus,  lefs  capable  of  being  drawn  into 
threads  than  the  red  cruor  ; nor  at  the  fame  time  co- 
agulable, like  the  albumen,  by  heat  and  acids.  Hc\v- 
fon  has  difeovered  a fecond  kind  of  lymph,  which 
Kraufius  has  alfo  allowed  ; but  this  does  not  hurt  the 
received  opinion  of  the  elements  of  the  blood. 

But  by  putrefaction  only,  or  the  diflblving  power  of 
the  air  hot  to  96  deg.  equal  to  the  blood’s  natural  heat, 
the  whole  mafs,  but  efpecially  the  ferurn,  diflblves  or 
melts  into  a fetid  liquor  j firft  the  ferum,  and  then  the 
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cruor  more  flowly ; till  at  length  the  whole  mafs,  both 
of  ferum  and  cruor,  is  turned  into  a volatile  and  fe- 
tid exhalation j leaving  very  few  feces  behind.  The 
blood  being  a little  dilTolved  by  putrefadion,  and  even 
before  that,  becomes  fetid  ; with  the  fetor  it  alTumes 
an  alkaline  nature  ; and  effervefees  with  acids.  This 
property  it  afterwards  lofcs,  the  alkaline  fait  being  de- 
ftroyed  by  putrefaction.  The  putrid  blood  cannot  by 
any  art  be  infpiffated,  as  it  is  alfo  very  difficult  to  be 
refolved  after  it  has  been  coagulated  by  fpirit  of  wine. 
By  too  fevere  exercife,  heat,  and  malignant  diforders^ 
the  cohefion  of  the  blood  is  diflblved,  and  it  affumes 
an  alkaline  nature  almofl:  as  if  from  putrefaClion. 

Befides  thefe  parts  of  which  the  blood  appears  to 
confift,  without  fubjeCting  it  to  any  violence, ' it  con- 
tains in  its  fubftance  a quantity  of  fea  falt^  which  is 
difcernible  to  the  tafle,  and  fometimes  vifible  by  the 
microfeope.  That  there  is  earth  in  the  blood  is  de- 
monflrated  from  nutrition  ; and  from  a chemical  ana- 
lyfis,  whereby  the  earth  appears  to  lodge  in  the  moft 
fluid,  and  efpecially  in  the  oily  parts  of  the  blood.  By 
fome  very  late  experiments,  it  appears,  that  a confider- 
able  quantity  of  ferruginous  earth,  eafily  reducible  into 
metal  by  the  addition  of  phlogifton,  is  contained  in  the 
blood  when  calcined.  Laftly,  another  part  in  the 
blood  is  air  in  an  unelaftic  ftate,  and  that  in  a very 
confiderable  quantity ; the  exiftence  of  which  air  in 
the  blood  and  ferum  is  proved  by  the  putrefaction  and 
diftillation,  or  by  removing  the  ambient  air  from  them 
by  the  pump^  But  we  are  not  to  think,  from  hence,  that 
the  blood-globules  arc  bubbles  full  of  air,  for  they  are 
fpecifically  heavier  than  the  ferum. 

By  the  admixture  of  neutral  falts  the  colour  of  the 
blood  becomes  deeper  and  brighter,  without  being 
cither  diffolved  or  thickened.  It  is  fcarcely  altered  by 
a weak  acid.  By  fermented  liquors  it  is  coagulated. 
Fixed  alkaline  falts  have  almoft  the  fame  effeCts  as  the 
neutrals.  The  volatile  alkalis  rathejr  turn  it  brown, 
2 and 
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and  coagulate  it.  Alcohol  and  diftilled  oils,  and  like- 
wife  vinegar,  coagulate  it.  It  does  not  effervefce  with 
any  fait. 

Chemiftry  has,  in  various  ways,  fhowed  us  the  na- 
ture of  the  blood.  (1.)  When  frefh  drawn,  before  it 
has  time  to  putrefy,  the  blood,  diftilled  with  a flow 
heat,  yields  a water  to  the  quantity  of  five  parts  in  fix 
of  the  whole  mafs ; which  water  has  little  or  no  tafte 
or  fmell  till  you  come  towards  the  end  of  the  opera- 
tion, when  Jt  is  proportionably  more  charged  with  a 
fetid  oil.  (2.)  The  refiduum  cxpofed  to  a ftronger 
fire,  yields  various  alkaline  liquors ; of  which  the  firft, 
being  acrid,  fetid,  and  of  a reddifli  colour,  is  ufually 
called  the  fpirit  of  blood  ; confifting  of  a volatile  fait, 
with  fome  little  oil,  diflblved  in  water  to  the  amount 
of  one  twentieth  part  of  the  original  mafs  of  blood. 
There  is  an  acid  obfervable  in  the  fat,  and  likewife  in 
putrid  flefh  and  blood.  (3.)  A little  before,  and  to- 
gether with  the  oil,  that  next  afcends  in  the  diftilla- 
tion,  dry  volatile  fait  arifes,  and  adheres  in  branchy 
fleeces  to  the  neck  and  Tides  of  the  glafs ; and  this  in 
but  a fmall  proportion,  lefs  than  an  eightieth  part  of 
the  firft  mafs.  (4.)  The  next  liquor  is  that  called  oil 
of  human  blood,  which  afcends  gradually  thicker  and 
heavier,  and  is  at  firft  yellow,  afterwards  black,  till 
at  laft  it  refembles  pitch,  being  very  acrid  and  inflam- 
mable, but  in  a fmall  quantity,  about  a fiftieth  of  the 
whole  mafs.  (5.)  There  now  remains,  in  the  bottom 
of  the  retort,  a fpongy  inflammable  coal  or  cinder  of 
the  blood  ; which,  being  kindled,  burns  away,  and 
leaves  alhes  behind.  From  thefe,  by  lixiviation  with 
water,  is  obtained  a mixed  jalt^  partly  fca-falt,  and 
partly  fixed  alkali,  together  with  a fmall  quantity  of 
fixed  earth.  This  fixed  fait  is  fcarce  the  five  hun- 
dredth part  of  the  firft  mafs,  and  of  this  only  one 
fourth  part  is  alkaline  ; but  being  urged  with  the  moft 
intenfe  degrees  of  fire,  the  whole  fait  affords  fome 
portion  of  an  acid  fpirit ; which  wc  judge  to  arife 
3 partly 
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partly  from  the  fea-falt  in  th«  blood,  fome  of  which  is 
deraonftrable  even  in  the  fpirit  of  blood  ; and  partly 
from  the  vegetable  kind  of  the  aliments,  not  yet  di- 
gelled  into  an  animal  nature.  For  which  lalt  reafon^ 
an  acid  is  procurable  from  the  blood  of  graminivo- 
rous animals  as  well  as  from  that  of  man.  But  the 
earth,  feparated  from  the  lixivium  by  filtration,  will, 
perhaps,  make  about  an  hundred  and  fiftieth  part  of 
the  original  mafs ; and  contains  fome  particles  which 
are  attraded  by  the  loadllone. 

From  the  preceding  analyfis  of  the  blood,  it  evi- 
dently contains  a variety  of  particles,  differing  in  bulk, 
weight,  figure,  and  tenacity  ; fome  watery,  others  in- 
flammable, and  moll  of  them  inclined  greatly  to  pu- 
trefadion  or  to  an  alkaline  nature.  For  the  blood,  in 
a found,  healthy  Hate,  not  injured  by  putrefa6lion,  or 
too  violent  a degree  of  heat,  is  neither  alkaline  nor 
acid  ; but  mild  or  gelatinous,  and  a little  faltilh  to  the 
talle : yet,  in  fome  difeafes,  it  is  lharp  enough,  and 
comes  near  to  a ftate  of  putrefadion  ; as  for  inftance, 
in  the  fcurvy,  where  it  corrodes  its  containing  velfels  ; 
and  in  dropfies,  the  waters  of  which  are  often  next 
to  alkaline.  But  an  alkalefcent  calx  is  found  in  the 
blood  of  infe6ls,  which  clFervefces  with  acids. 

By  viewing  frelh  blood  in  a fmall  glafs  tube  by  a 
microfcope,  or  by  applying  the  fame  inllrument,  while 
it  is  yet  moving  in  the  veins  of  a warm  living  animal 
as  a hen-chicken,  or  a cold  one  as  a frog,  we  perceive 
in  it  red  globules  ; which,  doubtlefs,  make  that  part 
called  or  era  [[amentum,  if  it  be  queftioned,  whe- 
ther thefe  are  not  rather  lenticular  particles  of  the 
fame  kind  with  thofe  obferved  by  Leuwenhoek  in  fifh, 
and  lately  difeovered  in  our  own  fpecies,  we  confefs 
it  is  a point  difficult  to  determine  ; Hewfon,  however, 
obferves,  that  the  particles  are  flat  like  a guinea.  {See 
his  Treatife  on  the  Blood.) 

The  colour  of  thefe  globules  is  red  ; and  fo  much 
the  deeper  and  more  inclined  to  fcarlet  the  ftronger 
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the  animal  is  : and  in  the  fame  proportion  their  num- 
ber incrcafcs,  when  compared  with  the  quantity  of 
yellow  ferum.  Their  diameter  is  very  fmall,  being 
between  and  of  an  inch.  They  arc  faid  to 
change  their  figure  into  an  oblong  egg-like  (hape, 
which  Dr  Haller  could  never  obferve  with  fufficient 
certainty.  They  arc  alfo  faid  to  diflblvc  into  other 
Icfler  globules  of  a yellow  colour,  which  he  had  nei- 
ther obferved  himfelf  nor  can  eafily  admit. 

From  the  red  part  of  the  blood,  fibres  are  genera- 
ted in  abundance ; from  the  ferum,  in  fmallcr  quan- 
tities. They  are  procured  by  pouring  the  blood  into 
a linen  cloth,  and  walking  it  gradually  with  a great 
deal  of  water,  or  by  beating  it  with  a rod.  In  quan- 
tity, they  equal  the  28th  part  of  the  whole  mafs. 
Thcfe  arc  formed  of  the  gluten,  and  are  not  gene- 
rated in  a living  animal ; feeing  they  are  neither  to  be 
perceived  by  the  microfeope,  which  fo  eafily  renders 
vifible  the  red  globules,  nor  yet  docs  their  long 
thread-like  figure  feem  adapted  for  receiving  motion. 

From  the  preceding  experiments  compared  toge- 
ther, arifes  that  knowledge  which  we  at  prefent  have 
of  the  blood  ; namely,  that  the  craflamentum  or  cruor 
is  compofed  of  globules.  The  inflammable  or  com- 
buftiblc  nature  of  thefe  globules  is  proved  from  dried 
blood,  which  takes  flame  and  burns;  as  alfo  from 
the  pyrophorus,  which  is  generated  from  the  human 
blood  : and  from  thefe  moll  probably  arifes  the  great- 
er part  of  the  pitchy  oil  that  is  obtained  from  blood 
by  the  violence  of  fire. 

The  ferum  of  the  blood  diftilled  with  a ftrong  fire, 
gives  over  almofl  the  fame  principles  with  the  cruor, 
viz.  fait,  oil,  and  earth.  It  yields,  however,  much 
more  water,  but  no  iron  at  all.  Similar  principles, 
but  with  a lefs  proportion  of  oil  and  fait,  are  obtained 
from  the  aqueous  humours  prepared  from  the  blood  j 
as  the  faliva  and  mucus. 

The  exa£l  mafs  or  quantity  of  blood  contained  in 
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the  whole  body  cannot  be  certainly  computed.  The 
weight  of  the  mafs  of  humours,  however,  is  much 
greater  than  that  of  the  folids ; but  many  of  them  do 
not  flow  currently  in  the  circulation,  as  the  glue  or 
jelly  that  lodges  in  moft  parts,  and  the  fat.  But  if 
we  may  be  allowed  to  form  a judgment  from  thofe 
profufc  hemorrhagies  that  have  been  fuftained  without 
deftroying  the  life  of  the  patient,  with  experiments 
made  on  living  animals  by  drawing  out  all  their  blood, 
joined  with  the  bulk  of  the  arteries  and  veins  them- 
felves  ; from  thefe  principles,  the  mafs  of  circulating 
humours  will  be  at  lead  fifty  pounds  5 of  which  about 
28  will  be  true  red  blood,  current  in  the  arteries  and 
veins : of  which  the  arteries  contain  only  four  parts, 
and  the  veins  nine. 

Nor  does  the  blood  always  contain  the  fame,  or  a 
like  proportion,  of  thofe  elements  or  principles  above 
mentioned  : for  an  increafed  celerity,  whether  by  la- 
borious and  ftrong  exercifes,  a full  age,  fever,  or 
otherwife,  augments  the  craflamentum,  with  the  red- 
nefs,  congealing  force,  and  cohefion  of  the  particles ; 
and  the  hardnefs  and  weight  of  the  concreted  ferum 
with  the  alkaline  principles,  are  by  the  fame  means 
increafed.  On  the  other  hand,  the  younger  and  lefs 
adlive  the  animal,  and  the  more  watery  or  vegetable 
the  diet  on  which  it  is  fed,  the  craflamentum  of  the 
blood  is  proportionably  lefl'ened,  and  its  ferum  and 
mucus  increafed.  Old  age,  again,  leflens  the  crafla^ 
mentum  and  the  gelatinous  part  likewife. 

From  thefe  principles,  but  with  a conjundt  confide- 
ration  of  the  folid  fibres  and  veflels,  the  different  tem- 
peraments of  people  are  derived.  For  a plethoric  or 
fanguine  habit  arifes  from  an  abundance  of  the  red 
globules  ; 2,  phlegmatic  temperature  from  a redundancy 
of  the  watery  parts  of  the  blood  : a choleric  difpofition 
of  the  humours  feems  to  arife  from  a more  acrid, 
acid,  and  alkalefcent  property  of  the  blood ; as  ap- 
pears from  thofe  who  live  on  flelh  and  on  the  human 
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fpecics,  being  fo  much  fiercer  and  more  paflionate  than 
ihofe  who  live  on  plants  or  on  vegetable  food.  In 
the  folid  partSj  a great  firmnefs  joined  with  an  extjui- 
fite  fenfibilityj  or  nervous  irritability,  difpofes  to  a 
choleric  habit ; a lefs  irritability,  with  a moderate  den- 
fity,  to  a fanguine  habit ; and  a lefler  degree  both  of 
denfity  and  irritability  are  to  be  referred  to  a phleg- 
matic temperament.  There  is  alfo  a kind  of  dull 
heavy  temperament,  in  which  there  is  the  greateft 
ftrength  of  body,  joined  with  no  great  degree  of  irri- 
tability. In  the  melancholic,  again,  a weaknefs  of 
the  folids  is  joined  with  the  higheft  degree  of  nervous 
irritation  or  fcnfibility.  But  you  mufl:  be  careful  not 
to  take  ihefe  temperaments  as  the  foie  and  limited 
fyfiems  or  clafles  of  conftitutions ; which,  in  the 
courfe  of  nature,  are  found  to  be  not  only  four,  or 
eight,  but  are  really  diftind  in  numberlefs  degrees. 

The  red  part  of  the  blood  fee  ms  chiefly  of  ufe  to 
generate  heat,  fince  its  quantity  is  always  in  propor- 
tion to  the  heat  of  the  blood.  This  being  confined, 
by  the  largenefs  of  the  globules,  within  the  red  and 
firft  order  of  vefTels,  hinders  them  from  collapfing  : 
and,  in  receiving  the  common  motion  of  the  heart 
by  the  greater  denfity  of  its  parts,  it  has  a greater  im* 
petus,  and  fets  in  motion  the;.lefler  orders  of  humours. 
bJor  is  it  improbable,  that  the  heart  is  more  ftrongly 
irritated  by  the  ponderous  cruor  of  the  blood.  The 
globular  figure  of  its  parts,  together  with  their  denfi* 
ty,  makes  it  eafily  pervade  the  veflels  ; and  the  quan^ 
tity  of  iron  it  contains,  as  well  as  of  oil,  perhaps  in- 
creafes  its  power  of  generating  heat.  And  hence  it 
is,  that  the  red  part  of  the  blood  being  too  much  dimi- 
riilhed  by  profufe  bleedings,  there  follows  a flagnation 
or  lefl'ened  motion  of  the  humours  in  the  fnialler  vef- 
fels ; whence  fatnefs,  and  dropfy.  By  the  fame  'rule 
alfo  a due  proportion  of  cruor  is  neceflTary  within  the 
habit,  to  generate  and  repair  new  blood.  For,  by 
large  hemorrhagies,  we  fee  the  blood  lofcs  its  red  or 
. denfe 
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denfe  nature,  and  degenerates  into  a pale,  ferous,  or 
watery  date. 

The  coagulable  ferum  is  more  efpecially  defigned 
for  the  nutrition  of  the  parts,  as  will  be  hereafter  more 
apparent.  The  thinner  juices  ferve  various  purpofes  ; 
as  the  diflblution  of  the  aliments,  the  moiftening  of 
the  external  furface  of  the  body  and  furfaces  of  the 
internal  cavities,  to  preferve  the  flexibility  of  the  fo- 
lids,  and  conduce  to  the  motion  of  the  nerves,  the 
fight,  &c.  The  faline  particles  feern  proper  for  dif- 
folving  the  aliment,  and  ftimulating  the  velfcls.  The 
properties  of  the  aerial  part  are  not  yet  well  known. 
The  heat  occafions  the  fluidity,  and  is  not  eafily  raifed 
to  fuch  a degree  as  to  coagulute  the  humours. 

Therefore  health  cannot  fubfifl:  without  a denfe  and 
red  blood,  whofe  quantity  too  much  diminifhed  caufes 
a ftagnation  of  the  juices  within  the  fmalier  vefTels  ; 
whence  all  parts  of  the  body  become  cold  and  weak. 
Nor  can  life  or  health  fubfifl:  without  a fufficiency  of 
thinner  juices  intermixed  with  the  red  blood  ; feeing 
the  cruor,  deprived  of  its  watery  part,  congeals,  and 
obftruds  the  fmalleft  paflages  of  the  veficis,  and  kindles 
too  great  a heat. 

If  it  is  afked,  Whether  there  be  any  difference  be- 
twixt the  arterial  and  venous  blood  ? we  anfwer.  That 
fome  difference  feems  to  happen ; the  former  having 
lately  fuffered  the  adion  of  the  lungs.  But,  in  expe- 
riments,  1 fcarce  find  any  obfervable  difference  either 
in  colour,  denfity,  or  any  other  known  diverfity. 
Sometimes,  however,  I have  found  a mofl  evident 
difference  ; for  the  bright  colour  of  the  arterial  blood 
feems  to  diftinguifh  it  from  the  dufky  dark-coloured 
blood  in  the  veins ; but  this,  in  the  plain  example  of 
the  hatching  of  a chicken,  arifes  only  from  the  deeper 
feries  of  globules  in  the  thicker  vein.  But  we  have  not 
iufficient  certainty  of  a dilference  in  the  blood  of  diffe- 
rent arteries.  However,  the  arterial  blood  is  apparently 
of  a more  bright  or  fplcndid  red,  and  having  a great- 
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er  degree  of  fluidity  and  proportion  of  watery  parts^ 
may  fo  far  differ  from  the  venous  darker  coloured 
blood.  But  to  clear  up  this,  farther  experiments  are 
requifite. 

From  one  and  the  fame  mafs  of  blood,  driven  into 
the  aorta,  are  generated  all  the  fluids  of  the  human 
body ; which,  from  their  affinity  one  to  another,  are 
reducible  to  certain  clafles.  The  manner  in  which 
they  are  feparated  ought  to  be  accounted  for  by  the 
fabric  or  mechanifm  of  the  glands  thcmfelves.  But 
we  mu  ft  fir  ft  confider  what  the  blood  fuffers  from  its 
containing  vcffels. 

The  theory  of  the  temperaments  of  the  human 
body  (fays  Dr  Wrifberg),  in  the  fenfe  commonly  re- 
ceived by  phyficians,  and  taught  in  the  fchools,  the 
received  divifion  of  them  into  four  fpecies,  and  their 
repeated  production  from  the  different  nature  and  mix- 
ture of  the  blood,  favours  too  much  of  the  ancient 
and  particularly  of  the  Galenical  dodrinc,  1 think 
there  can  be  no  doubt,  that  there  are  temperaments  ; 
and  that  the  manner  and  rule  which  nature  follows  in 
man,  and  likewife  perfect  animals,  may  be  obferved 
in  the  performance  of  the  corporeal  and  mental  func- 
tions, in  either  preferving  or  endangering  the  health  and 
life,  and  in  the  excrcife  of  moft  of  the  duties  and  af- 
fairs of  life,  and  in  the  adions  of  the  internal  and  ex- 
ternal parts,  which  are  more  or  lefs  conneded  with 
the  fafety  of  the  animal.  If,  therefore,  one  would 
wifh  to  give  any  fpecific  name  to  this  different  rela- 
tion and  determination  of  the  parts  of  our  body,  when 
once  communicated  with  the  fyftcm  in  general,  as  you 
would  do  to  any  plant,  or  other  particular  natural  bo- 
dy, and  to  keep  the  ancient  denominations  fanguinc- 
ouK,  choleric,  phlegmatic,  and  melancholic,  in  pre- 
ference to  all  others,  he  muft  be  aware,  that  neither 
the  various  habits  nor  temperaments  of  mankind  can 
originate  folely  from  the  different  nature  of  the  blood, 

nor 


Chap.  IL  THE  TEMPERAMENTS.  255 

nor  all  be  comprehended  under  ihefe  four  modihca* 
tions. 

With  refped;  to  the  caufes  of  diverfity  of  tempe- 
rament, there  are  many  which  co-operate.  ((.)  The 
various  quantity,  firmnefs,  and  femient  faculty  of  the 
nervous  lydem,  from  the  brain  communicated  to  each 
nerve.  1 have  always  obferved  a choleric,  and  cho- 
lerico-fanguineous  difpofition,  in  all  perfons  having  a 
large  brain  and  thick  ftrong  nerves,  along  with  a great 
fenfibility  as  well  of  the  whole  body  as  of  the  organs 
of  fenfe.  Hence  arifes  a ready  apprchenfion  of  ob- 
je£ts,  and  an  increafe  of  underftanding  and  know- 
ledge, and,  owing  to  the  comparifon  of  many  ideas, 
an  acute  and  entire  judgment,  \^hich  choleric  perfons 
poflefs  in  fo  eminent  a degree : but  along  with  this 
condition  of  the  nerves,  they  are  exceflively  liable  to 
grief  and  anger,  when  the  body  or  mind  is  but  ilight- 
ly  affected ; and  on  this  account  medicines  Ihould  be 
cautioufly  given,  and  lefs  dofes  preferibed  to  them. 
With  a fmall  brain  and  flender  nerves,  1 have  obferved 
the  fenfes  more  dull,  and  a phlegmatic  or  phlegmatico- 
melancholic  torpor  conjoined.  Therefore  they  require 
from  external  objects  ftronger  impreflions  upon  the 
organs  of  fenfe,  and  longer  applied,  if  they  are  meant 
to  leave  lading  effeds : hence  their  judgment  is  fre- 
quently weak  on  account  of  the  defed:  of  ideas  ; and 
they  feldom  acquire  any  cxtenfive  knowledge : but 
nature  has  compenfated  thefe  difadvantages,  by  ma- 
king them  more  able  to  undergo  hardlhips  from  change 
of  climate,  life,  or  labour  ; they  demand  more  pow- 
erful medicines  and  larger  dofes.  What  a great  dif- 
ference in  man  and  the  cetaceous  animals!  (2.)  The 
various  degrees  of  irritability  in  the  mufcular  parts. 
For  wherever  you  find  a very  delicate  irritability,  af- 
feded  by  alinolt  every  flimulus,  and  retaining  lading 
imprcllions,  and  at  the  fame  time  acting  with  a certain 
celerity  ; in  that  cafe  you  cannot  doubt  of  a choleric 
difpofition  : hence  that  remarkable  drength  in  the 
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mufcles  of  feme  perfons,  which  ads  with  fo  incredible 
quicknefs,  difpatch,  and  conflancy.  On  the  contrary, 
if  you  examine  a phlegmatic  perfon,  you  obferve  the 
contradile  power  of  the  mufcles  languid,  difficultly 
yielding  to  ftimuli,  unlefs  powerful ; fince  the  mufcles 
of  phlcgmatico-melancholic  men  are  long  of  being  de- 
termined to  motion,  although  ftrongly  excited,  and 
liniffi  it  with  an  appearance  of  languor,  (3.)  Even  a 
certain  foftnefs  is  obfervable  in  all  fibres  and  mem- 
branes, if  you  touch  the  body  of  a phlegmatic  per- 
fon ; or  a feeming  hardnefs  and  drynefs  in  melancho- 
lic habits : along  with  which  particularities  the  phleg- 
matic join  lefs  elafticity,  whiHt  in  the  melancholic 
there  is  a greater  tone  and  contradile  power.  (4.) 
There  is  in  the  air,  undoubtedly,  a certain  elcdrical 
principle,  which  being  by  refpiration  communicated 
in  different  ways  with  the  body,  imparts  a natural 
tone  to  the  fibres,  occahons  a quicker  motion  in  the 
vcflels,  and  increafes  and  diminifhes  by  turns  the  ala- 
crity of  the  mind.  But  as  this  principle  of  atmofphe- 
ric  air  does  not  prevail  in  equal  quantity  every  hour 
of  the  day,  ail  times  of  the  year,  and  in  every  climate  ; 
fo  fometimes  we  feel  an  univerfal  laffitude,  which  fud- 
dcnly  ceafes,  the  ftrength  of  the  body  and  mind  be- 
ing reftored  with  a ferene  and  elaftic  air;  fo  in  like 
manner  all  men  do  not  equally  abforb  this  eledric 
matter,  which  thus  forms  a remarkable  diverfity  of 
temperament.  (5.)  We  ought  too  to  combine  with 
thefe  the  various  nature  of  the  blood  from  the  pro- 
portion of  the  elements : and  in  fad,  as  greater  ffi- 
muli  in  the  blood  excite  the  heart  to  brifker  contrac- 
tions ; fo  a more  acrid  and  copious  bile  may  effedu- 
ally  promote  the  periffaltic  motion,  and  the  abundance 
of  mucus  occafion  a tendency  to  lentor  and  frequent 
catarrhs. 

Now,  we  fee  we  have  fufficient  caufes,  which 
from  our  birth  may  bring  on,  in  the  hrft  growth  of 
the  parts  of  the  body,  an  irrevocable  determination  to 
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this  or  that  habit  or  temperament.  I therefore  can 
Icarcely  admit  a complete  tranfmutation  of  tempera- 
ment, which,  during  the  exercife  of  thefe  natural  laws, 
could  render  a purely  choleric  perfon  phlegmatic:  But 
that  fome  change-  may  take  place  in  temperaments, 
that  violent  attacks  may  be  mitigated,  that  lentor,  tor- 
por, and  liftlelfnefs  may  be  incr^^afed,  I readily  agree ; 
and  from  the  remedies  by  which  fuch  a change  may 
be  produced,  1 form  a fecond  clafs  of  the  caufes  of 
temperaments.  The  chief  are,  ( i .)  A different  kind 
of  meat  and  drink.  An  animal  diet  adds  a great  fti- 
mulus  to  our  ftrength,  invigorates  our  fenfes,  and 
fometimea  induces  ferocity  ; as  is  evident  from  the 
Anthropophagi,  carnivorous  animals,  wdld  beads  and 
their  wheips,  and  hunters,  particularly  if  the  abufe  of 
aromatics,  wines,  and  medicines,  has  fupervened. 
Vegetables,  on  the  contrary,  increafe  the  lentor  of  the 
fibres,  weaken  the  ftrength,  diminifti  fenfibility  and 
irritability  ; in  a word,  induce  a phlegmatic  difpofi- 
tion  5 in  which  potatoes  have  a wonderful  effect.  It 
would  be  of  great  confequence  to  pay  regard  to  this 
in  the  bringing  up  of  children,  viz.  to  invigorate  the 
inertia  of  the  mental  and  corporeal  faculties  by  the 
ufe  of  animal  food,  but  to  .temper  the  vehement  paf- 
fions,  peculiar  to  choleric  perfons,  by  ufing  amongft: 
food  a good  deal  of  vegetables.  (2.)  The  particular 
mode  of  education,  examples.  It  need  fcarce  be  in- 
fifted  on  of  what  influence  thefe  are  poflefled,  particu- 
larly in  infancy  : hence  it  happens,  that  whole  nations 
are  of  one  temperament.  (3.)  Climate,  weather,  na- 
tive country.  Rarely  in  an  unfettled  climate  or  coun- 
try, in  hot  climates,  or  in  moift  countries,  will  you 
find  in  choleric  perfons  that  alacrity  of  temper,  agility 
of  body,  and  quicknefs  of  underftanding,  which  is  fo 
common  in  a ferene  and  temperate  heaven,  and  high 
hilly  countries.  (4.)  The  increafe  of  knowledge.  I 
have  often  admired  that  change  which  a ftrenuous 
induftry  produces  in  fome  of  the  moft  dull  men  ; fo 
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that  with  the  increafe  of  knowledge,  they  became  of 
a more  cheerful  temperament.  (5.)  Abundance  and 
want  of  neceflaries,  both  in  life  and  for  the  purpofe 
of  forwarding  improvement.  For  this  rcafon  it  may 
happen,  that  actording  to  the  diverfity  of  the  form  of 
government,  whether  under  mild,  or  more  fevere  and 
tyrannical  laws,  the  temperament  of  the  fubjed  may 
be  either  lively  or  languid.  (6.)  The  fort  of  life  it- 
felf,  intercourfe  with  men,  and  public  employment, 
may  have  a great  fhare  in  changing  temperaments ; 
fince  rarely  after  the  36th  year  of  a man’s  life  do  you 
find  the  blood  ftill  pure  ; and  rarely  a choleric  perfon, 
who,  after  50  years,  has  preferved  his  former  alacrity. 
It  is  difficult  to  fay  into  how  many  fpecies  tempera- 
ments Ihould  be  divided,  and  what  kind  of  charadcr 
fhould  be  affigned  to  each,  according  to  nature  and 
not  conjedure.  I doubt,  1 may  not  be  more  fuccefs- 
ful  than  the  celebrated  Kaempfius  and  Gerrefhemius, 
as  I exhibit  the  firft  lines  only.  The  fanguineous  and 
phlegmatic  temperaments,  feem  with  various  inter- 
media to  comprehend  all  modifications.  (i.)Then, 
the  fanguineous,  which  is  inconftant  and  not  well  fpe- 
dfied,  is  diftinguiffied  by  a vivid  colour  of  the  face ; 
the  veflels  are  full ; and  hence,  for  the  moft  part,  they 
take  ill  with  external  heat ; they  are  predifpofed  great- 
ly to  inflammatory  difeafes  ; they  have  a great  lhare  of 
fenfibility  and  irritability,  which  all  therefore  indicate  a 
defire  of  pleafure  in  this  temperament,  and  the  greateffc 
inquietude,  both  of  body  and  mind,  prevails : they 
are  talkative ; abide  not  long  with  any  occupation  ; 
they  are  cafily  feduced,  and  contract  an  intimacy  with 
every  body ; but  they  foon  forget  their  friends,  ffiow- 
ing  a certain  diffidence  to  all  of  them  ; they  feldom 
meddle  wdth  affairs  of  any  coiifequence,  and  rarely 
acquire  proficiency  in  the  fcienccs,  unlcfs  in  an  ad- 
vanced age.  (2.)  The  fanguincous-cholcric  enjoys  a 
better  mixture  of  caufes ; it  has  the  fupports  of  health 
and  checrfulnefs  along  with  the  former,  but  has  per- 
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fcvcrance  in  common  with  the  choleric.  (^.)  The 
choleric:  Here  you  will  always  obferve  the  body  ten-, 
dcr,  though  not  emaciated  and  dry  as  is  the  cafe  with 
the  melancholic ; the  fkin  is  of  a whitifh  yellow,  with 
red  hairs  ; the  balls  of  the  eyes  are  of  a moderate  mag- 
nitude, the  pupil  being  frequently  dim ; a penetrating 
lively  countenance,  fometimes  joined  with  a degree  of 
ferocity  ; a quick  pulfe  ; adions  of  the  mufcles  in 
walking,  fpeaking,  and  other  refpeds  very  rapid  ; co- 
pious and  acrid  bile  ; hence  an  efFedual  pcriflaltic  mo- 
tion, more  frequent  ftools,  a ready  inclination  to  un- 
dertake any  thing  of  confequence,  formed  as  if  to 
command,  and  particularly  fond  of  animal  food. 
(5.)  The  hypochondriac : An  unhappy  temperament, 
troublefome  to  itfelf  and  others.  Men  of  this  fort, 
for  the  moft  part,  are  fubjed  to  difeafes  in  the  liver, 
have  a yellowifh  appearance,  always  difeontented, 
wonderfully  tortured  with  envy  and  diffidence,  and 
are  called  by  fome  cholerico’melancholic.  (6.)  The  me- 
lancholic have  a dejeded  afped : The  eyes,  for  the 
moft  part,  fmall,  retraded,  and  winking  ; the  hair 
black,  and  (kin  rigid,  remarkable  for  its  drynefs  and 
leannefs ; a fmall  and  flow  pulfe,  fparing  and  black 
bile,  a flow  periftaltic  motion.  They  indeed  have 
quick  perceptions,  and  ponder  long;  they  fubmit 
to  toilfome  labour  with  the  greateft  patience,  but  fi- 
nifli  it  with  incredible  flownefs : for  the  moft  part 
they  pay  no  regard  to  time.  They  eafilybear  the  dif- 
advantages  of  life  ; but  when  once  their  anger  is  ex- 
cited, they  love  revenge.  (7.)  The  boeotic  or  ruflic 
joins  a great  fhare  of  the  fanguineous  temperament 
with  the  melancholic  and  phlegmatic.  The  body  is 
lufty,  full  of  juices,  a fmall  irritability  in  its  ftrong 
mufcles,  and  fome  ftupor  in  its  fmall  nerves.  Perfons 
of  this  fort  are  capable  of  no  education  ; and  what- 
ever they  undertake  favours  of  a low  turn  of  mind. 
(8.)  The  gentle  and  mild  temperament : this  is  com- 
pofed  of  the  fanguineous,  choleric,  and  phlegmatic. 

They 


CIRCULATION 


Part  VL 


260 

They  are  a good  race  of  men,  wifhing  well  to  all : 
in  them  we  always  perceive  a calmnefs  and  fweetnefs 
of  manners  ; they  ftrongly  hate  a prating,  noify  lo- 
quacity : if  devoted  to  ftudy,  they  calmly  undertake 
the  talk,  anxioufly  ponder  what  they  learn,  and  arc 
capable  of  great  proficiency.  (9,)  The  flow  phleg- 
matic is  diftinguifhed  by  a foft  and  moftly  whitifh  fkin, 
a very  lax  body,  very  prominent  eyes,  drowfy  afpeft, 
a flow  pulfe  and  walk  : for  the  mofl:  part  they  fpeak 
flow,  are  patient  of  the  weather’s  inclemency  and 
other  peoples  aflronts  ; born  to  obey  ; and,  on  account 
of  their  flight  irritability,  difficultly  enraged,  and  ea» 
fily  pacified  again. 

§8.  Of  the  Circulatian  or  Motion  of  the  Blood  through  the 

t cries  and  Veins, 

The  arteries  and  veins  contain  cither  blood  or 
lymph.  The  red  blood  fills  the  arteries  and  veins 
commonly  known,  which  we  call  red^  or  thofe  of  the 
firib  order,  and  which  have  their  origin  in  the  heart. 
Thefe  it  fo  fills  in  a living  perfon;  that  at  fonie  times 
they  are  very  loofely  and  imperfedly  diflended  by  it,  and 
at  other  times  they  are  rendered  very  full  and  turgid. 
After  death,  the  veins  are  found  fuller  of  blood  than 
the  arteries ; but  fometimes,  when  the  perfon  has  been 
dead  a conflderable  time,  the  fmail  veins  have  been 
found  diflended  with  air.  But  the  arteries  of  a dead 
body  commonly  contain  only  a fmall  quantity  of  blood. 

This  diftending  blood,  then,  is  rapidly  moved  thro* 
all  the  vcflfels  of  a living  body.  The  truth  of  which 
is  demonftrated  to  us  from  wounds,  by  which  the 
patient  foon  expires  from  the  lofs  of  fo  much  blood  as 
was  ncceflary  for  the  maintenance  of  life  ; which  lofs 
of  blood  happens  almofl  inftantly  from  the  larger  ar- 
teries, and  fometimes  very  fuddenly  from  the  fmaller 
ones : but  from  the  veins,  unlefs  they  are  fome  of  the 
largcft,  this  lofs  of  blood  is  more  flow  and  difficult  j 
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yet  are  there  not  wanting  inftances  of  fatal  hemorrha- 
gies  from  wounds  of  the  veins,  in  the  inner  corners 
of  the  eyes,  and  thofe  under  the  tongue.  Experi- 
ments made  upon  living  animals  fufficiently  evidence 
the  impulfe  and  rapidity  with  which  the  blood  is  mo- 
ved, particularly  through  the  arteries.  The  height  to 
which  blood  from  cut  carotids  afeended,  according  to 
Hales’s  calculation,  Dr  Wrifbergfaw  confirmed  in  ro- 
buft  men  who  had  been  fentenced  to  die,  to  wit,  about 
feven  feet ; with  this  difference,  however,  that  in  two 
examples  the  blood  fprung  higher  from  the  vertebrals 
than  from  the  carotids.  In  the  larger  trunks,  it  runs 
mod  fwiftly ; but  in  the  lead  of  them,  fomcwhat 
flower.  And,  in  the  larger  veins,  the  blood’s  celeri- 
ty is  lefs  than  in  the  arterial  trunks,  in  the  fame  pro- 
portion as  the  lights  or  fedlions  of  the  arteries  are  lefs 
than  thofe  of  the  veins,  i.  e.  twice  or  almod  thrice 
flower.  Another  argument  of  the  circulation,  is  the 
compreffure  and  relaxation  of  a vein,  whereby  the 
motion  of  the  blood  is  promoted  from  one  valve  to 
another.  This  motion  of  the  blood  is,  in  the  veins, 
uniform  or  equable  enough  ; but  in  the  arteries  it  is 
alternately  greater  when  the  yeflel  is  more  dilated,  and 
lefs  when  it  is  contracted.  This  is  proved  by  ocular 
infpeCtion  in  living  ahimals. 

That  the  motion  which  the  blood  deferibes,  is  a 
courfe  through  the  fanguineous  arteries  into  the  veins, 
is  difeovered  from  experience.  For,  fird,  it  is  certain, 
that  all  the  arteries  and  veins  communicate  or  open 
one  into  the  other  ; becaufe  often,  from  one,  and 
that  a fmall  artery,  all  the  blood  fliall  run  even  until 
death,  and  make  all  the  flefh  exceedingly  pale ; and 
this  not  only  out  of  the  wounded  limb,  but  from 
the  whole  body.  Of  fuch  fatal  examples  we  have  a 
number,  from  an  inner  artery  of  the  nofe,  from  the 
gums,  a finger,  tooth,  cutaneous  pore  enlarged,  from 
the  lachrymal  point,  from  the  wound  of  cupping  on 
the  fkin,  and  even  the  bite  of  a leech.  There  are, 
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therefore,  of  courfe,  open  ways,  by  which  the  blood 
fpeedily  flows  from  the  venous  into  the  arterial  fyftem. 

That  the  blood,  again,  in  the  arteries,  flows  from 
the  heart  toward  the  extreme  parts  of  the  body,  is 
proved  by  the  microfeope,  and  by  a ligature  on  the 
artery  of  a living  animal,  and  likewife  by  the  fabric, 
incchanifm,  and  proportion  of  the  femilunar  valves  be- 
tween the  arteries  and  their  correfponding  ventricles. 
Whatever  artery  is  flopped  by  a ligature,  the  fwelling 
enfues  in  that  part  betwixt  the  heart  and  the  ligature, 
whilft  the  other  part  is  emptied  beyond  the  ligature, 
which  is  the  part  of  the  artery  more  remote  from  the 
heart : neither  has  it  there  any  pulfation  ; nor  if  it  be 
there  wounded,  will  it  yield  any  blood.  The  fame 
effeds,  which  we  fee  follow  from  a ligature,  are  like- 
wife often  produced  by  difeafe  5 as  when  fome  tumor, 
by  compreflure,  or  an  aneurifm,  intercepts  the  blood’s 
motion  from  the  heart.  Experiments  of  this  kind  have 
been  made  on  mofl  of  the  arteries ; anaftomofes,  how- 
ever, or  the  blood  flowing  through  a neighbouring 
branch,  or  the  retroceflion  of  the  blood  in  a dying  a- 
nimal,  form  exceptions  to  this  rule. 

But  of  the  courfe  or  motion  of  the  venous  blood,  it 
has  been  always  more  doubted ; almofl  all  the  ancients 
have  been  perfuaded,  that  the  blood  in  the  veins  flowed 
through  them,  either  from  the  heart  or  from  the  liver, 
to  all  parts  of  the  body.  Very  few  of  them  have  known 
that  this  was  an  error.  Several  of  them  have,  indeed, 
acknowledged  it  to  be  falfe  in  the  pulmonary  vein. 
But  that  the  blood  did  not  move  from  the  heart  in  the 
vena  cava  was  known  to  ftill  fewer  anatomifls  of  the 
ancients : only  to  Andreas  Casfalpinus  by  chance,  and 
(from  an  extraordinary  accident)  to  Vefalius. 

Dr  William  Harvey  was  the  firfl  who  experimentally 
aflerted  the  motion  of  the  blood  returning  in  the  veins 
to  the  heart,  in  fuch  a manner  as  to  render  the  whole 
intelligible,  and  leave  no  room  to  doubt  of  it.  And, 
firfl,  the  valves  of  the  veins  lead  us  to  this  truth : for 
s the 
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the  common  ufe  or  office  of  thefe  valves  is,  to  deter- 
mine the  preffiire  that  is  given  from  any  quarter  upon 
the  veins,  towards  the  heart,  by  allowing  no  opportu- 
nity to  the  venous  blood  that  has  once  entered  the 
trunk,  which  they  intercept,  to  flow  back  to  the  bran- 
ches. For,  fince  the  covering  fpaces  of  the  valves 
open  upwards  towards  the  heart,  the  blood  enters  and 
expands  them.  Thus  thofe  parts  of  the  valves  which 
projed  freely  into  tlie  cavity  of  the  vein,  approach  to- 
wards the  axis,  until  the  oppofite  Tides  by  meeting  to- 
gether fhut  up  the  tube.  This  we  know  from  infla- 
tions, ligatures,  and  injedions  of  the  veins;  for  you 
never  can  force  a liquor  eafily  into  the  veins  by  pro- 
pelling it  againfl:  their  valves.  They  do  not,  indeed, 
every  where  fliut  up  the  whole  cavity  of  the  veins  ; but 
where  they  fliut  not  clofe,  they  always  intercept  the 
greatefl:  part  of  the  light. 

Another  office  of  the  valves  in  the  veins  feems  to  be 
for  fuftaining  the  weight  of  the  blood,  that  its  upper 
columns  may  not  gravitate  upon  the  lower ; nor  the 
blood,  flowing  through  the  trunks,  make  too  great 
a refi (lance  againfl  that  which  follows  it  through  the 
branches.  For  if,  from  the  flower  motion  of  the  blood, 
its  weight  or  preflufe  fliall,  in  any  part,  much  exceed 
the  impulfe  that  drives  it  on,  fo  as  to  caufe  fcjme  part 
of  the  column  to  defeend  by  its  weight ; it  is,  in  that 
cafe,  immediately  catched,  and  fuftained  in  its  reiapfe 
by  the  next  adjacent  valve,  which  hinders  it  from  ur- 
ging againfl  the  next  fucceeding  column,  and  affords 
time  and  opportunity  for  fome  contiguous  mufcle  by 
its  preffurc  or  concuffion  to  propel  the  faid  column- 
And  this  is  the  reafon  why  valves  are  placed  in  the 
veins  of  the  limbs  and  neck  ; in  which  parts  they  arc 
both  more  numerous  and  more  robuft  than  clfewhere. 
And  this  is  the  caufe  of  varices,  when  the  blood,  en- 
tering the  hollow  valves,  urges  their  foiid  convexity 
downwards,  and  makes  the  vein  dilate  in  that  part, 
Likewife,  in  mufcular  adion,  the  valves  are  the  caufe 
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of  the  whole  efFe^  of  the  preflure  which  the  veins  fu^ 
(tain,  forwarding  the  blood  in  its  due  courfe  towards 
the  heart. 

Moreover,  the  valves,  placed  in  the  right  ventricle 
of  the  heart,  have  fuch  a fabric  that  they  freely  per- 
mit blood,  air,  or  wax  to  pafs  from  the  venous  trunks 
of  the  cava  into  the  heart,  but  deny  any  reflux  from 
the  heart  into  the  veins. 

Again,  ligatures,  in  a living  perfon,  may  make  the 
thing  more  evident.  When  the  veins  of  the  limbs  are 
tied,  either  by  defign  or  accident,  with  the  limb  itfelf 
about  the  hams,  arms,  ancles,  or  wrifls,  the  limb  be- 
low the  ligature  fwells,  the  veins  fill  and  diftend  thern- 
felves,  and  when  opened  make  a free  difcharge  of 
blood  : but  at  the  fame  time  nothing  of  this  kind  hap- 
pens above  the  ligature,  nor  are  any  of  the  veins  to  be 
feen  there.  The  fame  phenomenon  happens  when  the 
veins  are  comprefled  by  fwelled  fcirrhous  glandules  in 
the  vifcera ; and  from  polypufes  the  veins  are  often 
greatly  fwelled  or  enlarged  into  tumors.  Thefe  liga- 
gature;fi  will  ferve  to  keep  the  blood  in  any  limb  round 
which  they  are  tied,  that  it  may  not  return  to  the  heart, 
and  be  loft  through  a wound  in  another  part. 

The  experiments  to  prove  this  courfe  of  the  blood, 
which  have  been  made  in  living  animals,  are  flill  more 
accurate.  From  them,  even  from  our  own,  it  appears, 
that  by  tying  any  vein,  in  a living  animal,  near  the  ca- 
va, or  belonging  to  the  pulmonary  veins,  that  part  al- 
ways fwells  which  is  molt  remote  from  the  heart,  all 
below  the  ligature  appearing  diftended  with  the  retain- 
ed blood,  while  above  and  next  the  heart  they  are  pale 
and  flaccid.  Laftly,  if  the  arteries  are  tied  at  the  fame 
time  with  the  veins,  thefe  laft  remain  flaccid  and  empty; 
but,  upon  removing  the  ligature  from  the  arteries,  the 
veins  are  immediately  filled. 

In  like  manner,  the  infufion  of  poifons  or  medicinal 
liquors  fliow,  that,  into  whatever  vein  you  inject  che- 
mical acid  fpirits,-  the  blood  is  driven  along  with  the 
1 " force 
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force  of  the  poifon  to  the  heart  itfelf.  But  when,  from  . 
this  caufc,  the  brain  isafFeded  with  the  narcotic  virtue 
of  opium,  and  the  inteftines  and  ftomach  with  the  vir- 
tue of  purgatives  and  emetics,  this  is  a demonftration 
that  the  blood,  with  which  thefe  fubftances  were  mix- 
ed, had  pafled  through  the  ramifications  of  the  veins  to 
the  heart,  and  from  thence  through  the  whole  body. 

Another  proof  we  have  in  the  transfuftons  of  blood  ; 
in  which  all  the  blood  from  the  arteries  of  one  animal 
is  urged  into  the  veins  of  another  exhauffed  of  blood  ; 
whereby  the  heart,  arteries,  and  empty  veins  of  the  lat- 
ter become  fo  turgid  and  well  replenifhed,  that  they 
work  the  whole  machine  of  the  animal  with  a remark- 
able degree  of  vivacity,  or  even  caufe  it  to  labour  un- 
der a plethora. 

But  that  the  blood  paffes  front  the  lead  arteries  into 
the  lead  veins,  we  are  clearly  taught  by  anatomical  in^ 
jcdion;  where,  by  one  arterial  trunk,  we  eafily  fill  all 
the  arteries  and  veins,  almod  throughout  the  whole 
body  ; provided  the  liquor  be  watery  or  very  fluid,  fo 
as  to  pafs  eafily  in  the  vcffels  of  the  head j mefentery, 
heart,  anddungs. 

Ladly,  the  microfeope  has  put  the  matter  beyond  all 
doubt  in  the  pellucid  tails,  feet,  and  mefenteries,  of 
animals ; where  we  fee  that  the  blood,  brought  to  the 
extreme  parts  by  the  arteries,  is  poured  either  into 
fmall  veins  continuous  with  the  reflexed  artery,  or  cife 
goes  through  branches  of  the  arterial  trunk  into  the 
parallel  communicating  vein,  by  which  it  goes  on  to 
the  parts  neared  the  heart.  This  is  the  way  in  which 
the  blood  pafles  as  well  into  the  lead  veins  which  are 
capable  of  receiving  only  one  globule,  as  into  thofe 
that  are  fomewhat  larger,  being  able  to  admit  two  or 
more  globules  to  advance  forward  in  a bread.  But 
that  there  is  no  fpongy  or  parenchymous  interpofition 
betwixt  the  arteries  and  veins,  in  the  general  courfe  of 
the  circulation,  is  proved  both  from  microfeopes  and 
injedions*  For  if  there  were  any  fuch  parenchyma  or 
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fpongy  mafs  betwixt  the  arteries  and  veins,  the  har- 
dening injedtions  would  fliow  it,  by  appearing  cxtrava- 
fated  in  a like  unfliapen  mafs. 

The  circulation  of  the  blood  is,  therefore,  now  re- 
ceived by  every  one  as  a medical  truth ; namely,  that 
all  the  blood  of  the  human  body  is  carried  through  the 
aorta,  from  the  left  cavity  of  the  heart,  to  the  extreme 
parts  or  converging  ends  of  the  arterial  branches;  from 
whence  the  whole  mafs  is  again  tranfmitted  into  the 
leaft  veins,  which  convey  it  to  the  larger,  and  from 
them  into  the  cava  and  heart  itfelf ; in  which  courfe  ic 
perpetually  goes  and  returns  during  life. 

Yet  there  are  fome  inftances  wlicre,  by  paffions  of 
the  mind,  a fudden  revulfion  by  copious  blood-letting, 
or  convulfions,  the  blood  has  been  forced  to  recede 
back  from  the  fmaller  into  the  larger  arteries ; and,  on 
the  other  fide,  where  an  obflruTion  being  formed  above 
the  valves,  the  blood  has  been  known  to  Aide  back 
from  the  venous  trunks  into  their  fmaller  branches. 
But  then  thefe  accidents  are  very  momentaneous  or 
fudden,  and  the  blood  foon  returns  into  its  natural 
courfe.  Thefe  things  happen  mod  frequently  in  the 
abdomen  and  vena  portarum. 

The  courfe  of  the  humours  in  the  lymphatic  veins 
which  have  valves,  appears  both  from  the  nature  of  thofe 
veins  and  from  ligatures  : for  every  lymphatic  vein 
tied  fwells  betwixt  the  fmaller  extremities  of  it  and  the 
thoracic  duQ:  5 but  grows  flaccid  betwixt  the  faid  duff 
and  the  ligature.  All  the  valves  in  thefe,  like  thofe  of  • 
the  blood -veins,  give  a free  paflfage  for  flatus  and  mer- 
cury to  flow  to  the  thoracic  dud  : but  they  make  a re- 
fiflance,  and  often  an  obftinate  one,  to  any  return  the 
other  way  ; although  fometimes  they  have  been  kiiowm 
to  yield. 

The  vapours  that  moiflen  the  whole  cellular  fubftance, 
the  fleams  of  the  abdomen  and  other  venters,  arc  all 
thus  drunk  up  by  the  leaft  pellucid  veins,  and  fo  con- 
veyed to  the  blood-veins,  that  their  contained  juices 
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may  pafs  on  to  the  heart : and  from  thence  it  is,  that 
oedema  enfiies,  when  a vein  is  comprefled  by  a liga- 
ture ; becaufe  by  intercepting  the  courfe  of  the  abforb- 
ing  veins  by  the  ligature,  the  vapours  flagiiatc  unab- 
forbed.  In  the  other  fmaller  veflels,  we  can  make  no 
experiments : but  they  appear  conformable  to  what  we 
have  faid,  both  from  reafon  and  analogy;  and  are  like- 
wife  fupported  by  the  experiments  of  water  or  other 
liquors,  abforbed  out  of  the  cavity  of  the  inteilines, 
thorax,  and  pulmonary  veficles. 

All  juices,  therefore,  in  the  human  body,  are  drove 
out  of  the  heart  into  the  aorta ; from  whence  they  are 
all  returned  again  to  the  heart  by  the  leaft  veins ; thofe 
humours  only  excepted,  which  are  exhaled  or  difehar- 
ged  withoutfide  the  cavities  of  the  body.  To  Complete 
this  circlcj  it  only  remains  for  lis  to  find  out  a courfe 
for  the  blood,  from  the  right  to  the  left  cavities  of  the 
heart : but  then  this  fuppofes  us  to  be  firll  acquainted 
with  the  hiftory  of  the  heart  and  the  pulmonary  vefc 
fcls^ 

§ pi  Lungs^ 

Situation  in  gemral  and  figure.  The  lungs  are  tvwo 
large  fpongy  bodies,  of  a reddiQi  colour  in  children, 
greyilh  in  adult  fubje£i;s,  and  bluifh  in  old  age ; filling 
the  whole  cavity  of  the  thorax^  one  being  feated  in 
the  right  fide,  the  other  in  the  left,  parted  by  the 
mediaftinum  and  heart ; and  of  a figure  anfwering  to 
that  of  the  cavity  which  contains  them,  that  is,  convex 
next  the  ribs,  concave  next  the  diaphragm,  and  irre- 
gularly flatted  and  deprelfed  next  the  medialtinum  and 
heart. 

When  the  lungs  are  viewed  out  of  the  thorax,  they 
reprefent  in  fome  meafurc  an  ox’s  foot,  with  the  fore- 
part turned  to  the  back,  the  back  part  to  the  fiernum, 
and  the  lower  part  to  the  diaphragm. 

Oivifion  and  figure  in  particular*  They  are  diftin- 
S 2 guiflied 
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guifhed  into  the  right  and  left  lung  ; and  each  of  thefc 
into  two  or  three  portions  called  lobi^  of  which  the 
right  lung  has  commonly  three,  or  two  and  a half, 
and  the  left  lung  two.  The  right  lung  is  generally 
larger  than  the  left,  anfwerably  to  that  cavity  of  the 
bread,  and  to  the  obliquity  of  the  mcdiaftinum. 

At  the  lower  edge  of  the  left  lung,  there  is  an  indent- 
ed notch  or  finus  oppofite  to  the  apex  of  the  heart, 
which  is  therefore  never  covered  by  that  lung  even  in 
the  ftrongeft  infpirations,  and  confequently  the  apex  of 
the  heart  and  pericardium  may  always  ftrike  againft  the 
ribs ; the  lungs  not  furrounding  the  heart  in  the  man- 
ner  commonly  taught.  This  finus  is  expreffed  in  Eu- 
dachius’s  rabies. 

Stni^ure.  The  fubftance  of  the  lungs  is  almoft  all 
fpongy,  being  made  up  of  an  infinite  number  of  mem- 
branous cells,  and  of  different  forts  of  veffels  fpread 
among  the  ceils,  in  innumerable  ramifications. 

Coats,  This  whole  mafs  is  covered  by  a membrane 
continued  from  each  pleura,  which  is  commonly  faid  to 
be  double ; but  what  is  looked  upon  as  the  inner  mem- 
brane, is  only  an  cxpanfion  and  continuation  of  a cel- 
^ lular  fubftance,  which  fhall  be  fpoken  to  after  i have 
deferibed  the  veffels  of  this  vifeus. 

Bronchia,  The  veffels  which  compofe  part  of  the 
fubftance  of  the  lungs  are  of  three  or  four  kinds  ; the 
air>vcffels,  blood-veflels,  and  lymphatics,  to  which  wc 
may  add  the  nerves.  The  air-veffels  make  the  chief 
part,  and  are  termed  bronchia, 

Thefe  bronchia  are  conical  tubes,  compofed  of  an  in- 
finite number  of  cartilaginous  fragments,  like  fo  many 
irregular  arches  of  circles,  conneded  together  by  a li- 
gamentary elaftic  membrane,  and  difpofed  in  fuch  a 
manner  as  that  the  loVer  eafily  infinuate  themfelvcs 
within  thofe  above  them. 

They  are  lined  on  the  infide  by  a very  fine  mem- 
brane, which  continually  difeharges  a mucilaginous 
liuid  j and  in  the  fubftance  of  the  membrane  are  a 
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great  number  of  fmall  blood-veffels,  and  on  its  convex 
fide  many  longitudinal  lines,  which  appear  to  be  partly 
flefliy,  and  partly  made  up  of  an  elaftic  fubftance  of  an- 
other kind. 

The  bronchia  are  divided  in  aH  diredions  into  an  in- 
finite number  of  ramihcations,  which  diminifli  gradual- 
ly in  fize ; and  as  they  become  capillary,  change  their 
cartilaginous  ilrudure  into  that  of  a membrane.  Be- 
fides  thefe  very  fmall  extremities  of  this  numerous  fc- 
ries  of  ramifications,  we  find  that  all  the  fubordinate 
trunk  , from  the  greatefi:  to  the  fmallefi,  fend  out  from 
all  fides  a vaft  number  of  fliort  capillary  tubes  of  the 
fame  kind. 

VeficulcJt  bronchiales*  Each  of  thefe  numerous  bron- 
chial tubes  is  widened  at  the  extremity,  and  thereby 
formed  into  a fmall  membranous  cell  commonly  called 
a veficle*  Thefe  cells  or  folliculi  are  clofely  connected 
together  in  bundles  ; each  fmall  branch  producing  a 
bundle  proportionable  to  its  extent  and  the  number  of 
its  ramifications. 

Lobuli.  Thefe  fmall  veficular  or  cellulous  bundles 
are  termed  lobules ; and  as  the  great  branches  are  di- 
vided into  fmall  rami,  fo  the  great  lobules  are  divided 
into  feveral  fmall  ones.  The  cells  or  veficles  of  each 
lobule  have  a free  communication  with  each  other,  but 
the  feveral  lobules  do  not  communicate  fo  readily. 

Interlobular  fubjlance*  The  lobules  appear  difiindfly 
to  be  parted  by  another  cellulous  fubfiance,  which  fur- 
rounds  each  of  them  in  proportion  to  their  extent,  and. 
fills  up  the  interftices  between  them.  This  fubftance 
forms  likewife  a kind  of  irregular  membranous  cells, 
which  are  thinner,  loofer,  and  broader,  than  the  bron- 
chial veficles.'' 

This  fubftance  is  difperfed  through  every  part  of 
the  lungs,  forms  cellulous  or  fpongy  vaginas,  which 
furround  the  ramifications  of  the  bronchia  and  blood- 
velfels,  and  is  afterwards  fpread  over  the  outer  fur- 
face  of  each  lung,  where  it  forms  a kind  of  fine 
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cellular  coat,  joined  to  the  general  covering  of  that 
vifcus. 

When  we  blow  into  this  interlobular  fubflance,  the 
air  compreffes  and  flattens  the  lobuli ; and  when  wc 
blow  into  the  bronchial  veficles,  they  prefently  fwell ; 
and  if  we  continue  to  blow  with  force,  the  air  paflfes  in- 
fenfibly  into  the  interlobular  fubftance.  We  owe  thi$ 
obfervation  to  M.  Helvetius. 

Vafcular  texture-  All  the  bronchial  cells  are  fur- 
rounded  by  a very  fine  reticular  texture  of  the  fmall 
extremities  of  arteries  and  veins  which  communicate 
every  way  with  each  other.  The  greatell  part  of  this 
admirable  flrudure  is  the  difeovery  of  the  illuftrious 
Malpighi.  ' r 

Blood  vejfels.  The  blood*  veffcis  of  the  lungs  are  of 
two  kinds  ; one  common,  called  the  pulmonary  artery 
and  vems  ; the  other  proper,  called  the  bronchial  arte- 
ries and  veins. 

The  pulmonary  artery  goes  out  from  the  right  ven- 
tricle of  the  heart : and  its  trunk  having  run  dircdly 
upward  as  high  as  the  curvature  of  the  aorta,  is  divided 
into  two  lateral  branches  ; one  going  to  the  right  hand, 
called  the  right  pulmonary  artery;  the  other  to  the  left, 
termed  the  left  pulmonary  artery.  The  right  artery  pafTes 
under  the  curvature  of  the  aorta,  and  is  confequently 
longer  than  the  left.  They  both  run  to  the  lungs,  and 
are  difperfed  through  their  whole  fubftance  by  ramifica- 
tions nearly  like  thofe  of  the  bronchia,  and  lying  in  the 
fame  directions. 

The  pulmonary  veins  having  been  diftributed  thro* 
the  lungs  in  the  fame  manner,  go  out  on  each  fide,  by 
two  great  branches  which  open  laterally  into  the  refer- 
voir  or  mufcular  bag  of  the  right  auricle. 

The  ramifications  of  thefe  two  kinds  of  veffels  in  the 
lungs,  are  furrounded  every  where  by  the  cellular  fub- 
ftance already  mentioned,  which  likewife  gives  them  a 
kind  of  vagina ; and  the  rete  mirabile  of  Malpighi, 
deferib^d  above,  is  formed  by  the  capillary  extremi- 
ties 
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ties  of  thefe  vcflels.  It  mufi:  be  obferved,  that  the  rami- 
fications of  the  arteries  are  more  numerous  and  larger 
than  thofe  of  the  veins,  which  in  all  other  parts  of  the 
body  exceed  the  arteries  both  in  number  and  fize. 

Bronchial  arteries  and  veins,  Befides  thefe  capital 
blood -veffe Is,  there  are  others  called  the  bronchial  arm 
teries  and  veins,  which  are  very  fmall,  but  they  follow 
the  bronchia  through  all  their  ramifications.  They 
communicate  with  the  pulmonary  arteries  and  veins  in 
many  places ; likewife  with  the  arteries  and  veins  of 
the  oefophagus,  and  with  branches  of  the  coronary  ar- 
tery and  vein. 

The  varieties  in  the  origins  of  the  bronchial  arteries 
and  veins,  efpecially  of  the  arteries,  their  communica- 
tions or  anaflomofes  with  each  other  and  with  the 
neighbouring  veffeis,  and  above  all,  the  immediate  ano- 
ftomofis  of  the  bronchial  artery  with  the  common  pul- 
monary vein,  are  of  fo  great  confequence  in  the  prac- 
tice of  phyfic,  that  it  will  be  proper  to  repeat  here  what 
we  have  faid  about  them  elfewhcre,  that  the  attention 
of  the  readers  may  not  be  diverted  by  being  obliged 
to  turn  to  another  place  of  this  work. 

The  bronchial  arteries  come  fometimes  from  the  an- 
terior part  of  the  aorta  defcendens  fuperior,  fome- 
times from  the  firfl  intercoflal  artery,  and  fometimes 
from  one  of  the  cefophagsese.  They  go  out  fometimes 
feparately,  toward  each  lung ; fometimes  by  a fmall 
common  trunk,  which  afterwards  divides  to  the  right 
and  left,  near  the  bifurcation  of  the  afpera  arteria  here- 
after to  be  defcribed,  and  follow  ramihcatioris  of  the 
bronchia. 

The  left  bronchial  artery  comes  pretty  frequently 
from  the  aorta;  and  the  right,  from  the  fuperior  inter- 
coflal on  the  fame  fide,  becaufe  of  the  fituation  of  the 
aorta.  There  is  likewife  another  whicli  arifeS  froni 
the  aorta  pofteriorly  near  the  fuperior  intercoflal,  and 
above  the  anterior  bronchialis. 

The  bronchial  artery  gives  ofi:'  a fmall  branch  to  the 
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auricle  of  the  heart  on  the  fame  fide,  which  communi-? 
cates  immediately  with  the  coronary  artery. 

Sometimes  one  bronchial  artery  gives  origin  to'fe- 
veral  fuperior  intercoftals  ; and  fomerimes  feveral 
bronchial  arteries  fend  oiT  feparately  the  fame  number 
of  intercofials, 

I'he  bronchial  veins,  as  well  as  arteries,  were 
known  to  Galen.  The  vein  on  the  left  fide  goes  into 
the  left  fuperior  intercoftal  vein,  while  the  trunk  on  the 
right  fide  paffes  into  the  vena  azygos  ; and  fometimes 
both  veins  are  branches  of  the  gutturalis. 

Nerves,  The  lungs  have  a great  many  nerves  diflri- 
buted  through  them  by  filaments  which  accompany  the 
ramifications  of  the  bronchia  and  blood* vefiels,  and 
are  fpread  on  the  cells,  coats,  and  all  the  membranous 
parts  of  the  lungs.  1 he  eight  pair  and  great  fympa- 
thctic  nerves,  form  behind  each  lung  a particular  ia- 
tertexture,  called  plexus  pulmonaris  ; from  whence  ner- 
vous filaments  go  out,  which  cominunicate  with  the 
plexus  cardiacus  and  ftomachicus. 

Lymphatic  vejfels.  On  the  furface  of  the  human 
lungs,  between  the  external  and  cellular  coat,  we  obf 
ferve  lymphatic  vefiels ; but  we  ought  to  take  care  not 
to  miftake  for  fuch  vefiels  a tranfparent  reticular  fub- 
fiance  obfervablc  on  the  furface  of  the  lungs  after 
blowing  ftrongly  into  the  lobuli ; this  appearance  be- 
ing entirely  owing  to  the  air  which  pafics  through  the 
bronchial  veficles  into  the  interlobular  cells,^and  which, 
by  feparating  a certain  number  of  lobuli,  finds  room  to 
lodge  between  them. 

Ligaments,  Under  the  root  of  each  lung,  that  is, 
under  that  part  formed  by  the  fubordinate  trunk  of 
the  pulmonary  artery,  by  the  trunks  of  the  pulmonary 
veins,  and  by  the  trunk  of  the  bronchia,  there  is  a 
pretty  broad  membranous  ligament  which  ties  the  po- 
fterior  edge  of  each  lung  to  the  lateral  parts  of  the 
vertebrae  of  the  back,  from  that  root  all  the  way  to  the 
diaphragm. 
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Trachea  arteria.  The  bronchia  already  defcrlbed, 
arc  branches  or  ramifications  of  a large  canal,  partly 
cartilaginous,  and  partly  membranous,  called  trachea 
or  afpera  arteria.  It  is  fituated  anteriorly  in  the  lower 
part  of  the  neck,  from  whence  it  runs  down  into  the 
thorax  between  the  two  pleurae,  through  the  upper 
fpace  left  between  the  duplicature  of  the  mediaftinuni, 
behind  the  thymus. 

Having  reached  as  low  as  the  curvature  of  the  aorta, 
it  divides  into  two  lateral  parts,  one  toward  the  right 
hand,  the  other  toward  the  left,  which  enter  the  lungs, 
and  are  didributed  through  them  in  the  manner  alrea- 
dy faid.  Thcfe  two  branches  are  called  bronchia  ; and 
that  on  the  right  fide  is  fhorter  than  that  of  the  left, 
whereas  the  right  pulmonary  artery  is  the  longell:. 

The  trachea  is  made  up  of  fegments  of  circles  of 
cartilaginous  hoops,  difpofed  in  fuch  a manner  as  to 
form  a canal  open  on  the  back-part,  the  cartilages  not 
going  quite  round  ; but  this  opening  is  filled  by  a foft 
glandular  membrane,  which  completes  the  circumfe- 
rence of  the  canal ; but  this  cannot  be  to  give  way  to 
the  cefophagus ; for,  inftead  of  defeending  immediate- 
ly upon  the  middle  of  that  canal,  the  trachea  inclines  a 
little  to  the  right  fide,  and  the  fame  ftrudure  is  found 
in  the  back- part  of  the  great  bronchial  veflels,  which 
are  at  fome  diftance  from  the  cefophagus. 

Each  circle  is  about  the  twelfth  part  of  an  inch  in 
breadth,  and  about  a quarter  of  that  fpace  in  thicknefs. 
Their  extremities  are  round  ; and  they  are  fituated  ho- 
rizontally above  each  other,  fmall  interflices  being  left 
between  them,  and  the  lower  edge  of  the  fuperior  feg- 
nients  being  turned  toward  the  upper  edge  of  thofc 
next  below  them. 

They  are  all  conne6led  by  a very  ftrong  elaftic  mem- 
branous ligament  fixed  to  their  edges.  I have  obfer- 
ved  the  firit  three  fegments  united  into  one  bent  alter- 
nately in  two  different  places  according  to  its  breadth, 
fcioinetitnes  two  are  continuous  in  the  fame  manner. 

The 
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The  trachea  is  covered  externally  with  a quantity  of 
cellular  fubftance,  which  unites  it  to  the  neighbouring 
parts,  and  it  is  lined  on  the  infide  by  a particular  mem- 
brane ; which  appears  to  be  partly  flefhy  or  mufcular, 
and  partly  ligamentary,  performed  by  an  infinite  num- 
ber of  fmall  holes  more  or  lefs  imperceptible,  through 
which  a mucilaginous  fluid  continually  pafles,  to  de- 
fend the  inner  furface  of  the  trachea  againft  the  acri- 
mony of  the  air  which  we  breathe. 

This  fluid  comes  from  fmall  glandular  bodies  difper-» 
fed  through  the  fubftance  of  the  membrane,  but  efpe- 
dally  from  glands  fomething  larger  than  the  former, 
which  lie  on  the  outer  or  pofterior  furface  of  that  ftrong 
membrane  by  which  the  circumference  of  the  canal  is 
completed.  The  fame  ftrudure  is  obfervable  in  the 
ramifications  of  the  trachea  from  the  greateft  to  the 
fmalleft. 

All  the  veflTels  of  which  the  lungs  are  chiefly  com- 
pofed,  that  is,  the  air-veflels  or  bronchia,  and  the 
blood-veflels,  or  the  pulmonary  and  bronchial  arteries 
and  veins,  accompany  each  other  through  this  whole 
vifcus. 

They  are  difpofed  commonly  in  fuch  a manner,  even 
to  the  laft  ramifications,  as  that  a fubordinate  trunk  or 
branch  of  the  bronchia  lies  between  the  like  trunks  or 
branches  of  the  pulmonary  artery  and  vein  ; the  bron- 
chial veflels  being  immediately  joined  to  the  bronchia. 
In  fome  places  thefe  three  kinds  of  vcflfels  touch  each 
other  in  fuch  a manner  as  to  leave  a triangular  fpace  in 
the  middle. 

The  bronchia  are  divided  into  a very  great  number 
of  ramifications  5 and  the  laft  rami  are  the  pedicles  or 
footftalks  of  the  fmall  lobuli.  All  the  lobuli  are  angu- 
lar, oblong,  broad,  thin,  &c.  The  footftalks  fend  out 
other  fmaller'  membranous  pedicles,  which  are  very 
fliort,  and  terminate  in  the  bronchial  veficles  or  cells, 
of  which  they  arc  continuations.  The  fubordinate 
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trunks  and  rami  detach  a great  number  of  thefe  pedi- 
cles from  their  convex  furface. 

When  we  blow  into  the  lungs,  the  bronchial  cells 
nearell  their  outer  furface  appear  like  fmall  portions 
of  round  veficles  ; and  from  this  appearance  all  the 
bronchial  cells  have  got  the  name  of  veficles^  though 
they  are  all  angular  except  thofe  which  1 have  now 
mentioned. 

When  we  examine  a lung  without  blowing  it  up,  we 
find  that  the  cartilaginous  fegments  of  the  bronchia  lie 
fo  near  as  to  be  engaged  in  each  other  ; and  in  draw- 
ing out  any  portion  of  the  bronchia  by  the  two  ends, 
thefe  fegments  are  parted  ; and  the  whole  canal  is  in- 
creafed  in  length ; but  it  contrads  again,  by  means 
of  its  elaftic  membrane,  as  foon  as  that  force  is  taken 
off. 

When  we  open  lengthwife  any  portion  of  the  pul- 
monary artery  and  vein  in  the  fame  lung,  we  meet  with 
a great  number  of  tranfverfe  rugaSj  which  are  deftroyed 
when  thefe  veifels  are  elongated.  This  is  an  obferva- 
tion  made  by  M.  Helvetius. 

By  virtue  of  this  ftructure,  all  the  ramifications  both 
of  the  bronchia  and  pulmonary  arteries  and  veins,  have 
conftantly  the  fame  diredion,  whether  the  lung  be 
inflated  or  collapfed ; and  they  contrad  in  length, 
without  being  either  contorted  or  folded.  In  exfpira- 
tion  thefe  veffeis  are  elongated,  and  fhortened  in  in- 
Ipiration, 

Thefe  three  veffeis  lie  in  a fort  of  cellular  vagina, 
which  accompanies  all  their  ramifications ; and  is  [a 
continuation  of  their  interlobular  cells,  or  cellular  fub- 
flance,  in  the  interfticcs  of  the  lobuli.  The  pelliculse 
which  compofe  it,  are,  however,  there  difpofed  in  a 
more  regular  manner,  and  more  longitudinally,  than 
in  other  places,  and  thereby  appear  to  form  a true  va- 
gina. 

When  we  blow  through  a pipe  introduced  fo  far  as 
to  touch  immediately  a trunk  of  the  blood-veffels  or 
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bronchia,  the  air  runs  at  firfl:  through  all  the  cells  that 
lie  neareft  that  trunk  or.  its  branches ; but  if  we  con- 
tinue to  blow,  it  infinuates  itfelf  through  the  whole  in- 
terlobular fubflance, 

Bronchial  glands.  At  the  angle  of  the  firfl;  ramifica- 
tion of  the  trachea  arteria,  we  find  on  both  the  fore  and 
back  fides  certain  foft,  roundifli,  glandular  bodies,  of 
a bluifli  or  blackilh  colour,  but  reddifli  in  a child ; in 
fize  they  vary  from  that  of  a field-bean  to  that  of  a mil- 
let-feed. Through  thefe  the  lymphatic  veffels  of  the 
lungs  pafs  in  <heir  way  to  the  thoracic  duel. 

The  trachea  has  feveral  coats,  as  has  been  already 
obferved.  The  outermofl;  or  common  covering  fur- 
rounds  that  part  of  the  trachea  which  lies  in  the  tho- 
rax ; but  out  of  the  thorax,  this  firfl:  coat  is  derived 
from  the  aponeurotic  expanfions  of  the  mufcles  of  the 
neek  ; and  it  is  between  this  and  the  following  cover- 
ing that  the  glands  already  mentioned  are  fituated. 

The  fecond  is  a proper  coat,  being  a continuation  of 
the  cellular  covering  of  the  lungs ; the  pelliculse  of 
which,  neareft  the  cartilaginous  fegments,  ferve  them 
for  an  external  perichondrium.  The  third  membrane 
lies  on  the  infide,  adhering  clofely  to  the  fame  cartila-f 
ges,  and  fupplying  to  thefe  the  place  of  an  internal  pe- 
richondrium. 

The  fourth  membrane  is  that  which  completes  the 
’circumference  of  the  cartilaginous  circles  of  the  trachea. 
It  confifts  chiefly  of  two  laminae  or  ftrata,  partly  mufeu- 
lar  and  partly  tendinous ; the  external  or  pofterior  la- 
mina being  made  up  of  longitudinal  fibres ; and  the 
internal,  or  anterior,  of  tranfverfe  fibres.  This  mem- 
brane is  perforated  by  the  fmall  du6ls  of  the  above- 
mentioned  glands,  which  difeharge  a fluid  when  prefT- 
ed  ; and  being  examined  through  a microfeope,  they 
appear  veficular  or  folliculous,  much  like  that  of  the 
ftomach. 

The  ligaments  between  the  cartilaginous  circles  are 
very  ftrong  ^nd  elaftic  5 and  each  of  them  is  confined 
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to  two  cartilages,  without  communicating  with  any  of 
the  reft ; being  fixed  to  the  edges  of  thcfe  cartilages, 
much  in  the  fame  manner  as  the  intercoftal  mufcles  are 
infcrted  in  the  ribs. 

As  the  bronchia  penetrate  into  the  fubflance  of  the 
lungs,  they  gradually  lofe  their  cartilages,  till  at  lafl 
they  become  purely  membranous  ; but  the  mufcular 
lines  of  M.  Morgagni  appear  as  much,  and  fometimes 
more  than  before.  The  two  planes  above-mentioned 
continue  like  wife  to  be  vifible  ; and  we  obferve  very 
diflinftly,  fometimes  even  without  a microfcope,  a 
great  many  fmall  holes  in  the  pellicles  of  the  lobuli, 
and  bronchial  veficles  or  cells  which  open  from  with- 
in outwards. 

U/es.  Refpiration  is  performed  by  organs  of  two 
kinds  ; one  of  which  may  be  looked  upon  as  adive,  the 
other  as  palTive.  The  lungs  are  of  the  fecond  kind,  and 
the  firft  comprehends  chiefly  the  diaphragm  and  inter- 
coftal mufcles. 

As  foon  as  the  intercoftal  mufcles  begin  to  contrad, 
the  arches  of  the  ribs  are  raifed  together  with  the  fter- 
num,  and  placed  at  a greater  diftance  from  each  other; 
by  which  means  the  cavity  of  the  thorax  is  enlarged  on 
the  two  lateral  and  anterior  Tides. 

At  the  fame  inftant  the  diaphragm  is  flatted  or 
brought  toward  a plane  by  two  motions,  which  are  ap- 
parently contrary ; that  is,  by  the  contradion  of  the 
diaphragm,  and  the  dilatation  of  the  ribs  in  which  it  is 
inferted.  The  external  furface  of  the  thorax  being 
thus  in  a manner  increafed,  and  the  cavity  of  the  bron- 
chia being  at  the  fame  time,  and  by  the  fame  means, 
iefs  refifted  or  prefled  upon,  the  ambient  air  yields  to 
the  external  preffure,  and  infinuates  itfelf  into  all  the 
places  where  the  preffure  is  diminifhed  ; that  is,  into 
the  afpera  arteria,  and  into  all  the  ramifications  of  the 
bronchia,  all  the  way  to  the  veficles.  This  is  what  is 
called  infpiration. 

This  motion  of  infpiration  is  inftantaneous,  and  cea- 
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fes  in  a moment  by  the  relaxation  of  the  intercoftat 
mufcles  ; the  elaftic  ligaments  and  cartilages  of  the  ribs 
bringing  them  back  at  the  fame  time  to  their  former 
fituation.  This  motion  by  which  the  ribs  are  depreffed 
and  brought  nearer  to  each  other,  is  termed  esefpira- 
tion» 

The  pulmonary  arteries  and  veins  which  accompany 
the  bronchia  through  all  their  ramifications,  and  filr^ 
round  the  veficles,  tranfmit  the  blood  through  their 
narrow  capillary  extremities,  and  thereby  change  or 
modify  it,  at  lead  in  three  different  manners. 

The  firft  change  or  modification  which  the  blood  un- 
dergoes in  the  lungs,  is  to  have  the  cohefions  of  its  parts 
broken^  to  be  attenuated,  pounded,  and,  as  it  were^ 
reduced  to  powder.  The  fecond  is,  to  be  deprived  of 
a certain  quantity  of  ferum,  which  tranfpires  through 
the  lungs,  and  is  what  we  commonly  call  the  breath. 
The  third  is,  to  be  in  a manner  reanimated  by  the  im- 
prefiion  of  the  air,  whether  the  whole  body  of  the  air 
enters  the  blood,  whether  the  common  air  is  only  the 
vehicle  of  fome  finer  parts  which  are  conveyed  to  it,  or 
whether  the  air  only  comprefles  and  (hakes  the  blood 
as  it  pafles  round  the  bronchial  veficles  in  the  reticular 
capillary  extremities  of  the  veffels. 

The  cartilages  of  the  afpera  arteria  and  bronchia 
ferve  in  general  to  compofc  a canal,  the  fides  of  which 
will  not  fink  in  or  fubfide  by  compreffion,  but  will  ne- 
verthelefs  yield  to  certain  prefl'ures  and  impulfes  with- 
out breaking.  As  thefe  cartilages  are  not  complete 
circles  or  rings,  and  as  their  circumferences  are  com- 
pleted by  elaftic  membranes,  they  allow  of  thofe  dila- 
tations and  contradions  which  modulate  the  voice ; and 
as  they  are  conneded  by  elaftic  ligaments  of  a confi- 
derable  breadth,  the  alternate  elongation  and  contrac- 
tion of  the  bronchia  is  facilitated  in  the  motions  of 
refpiration. 

The  larynx  is  commonly  looked  upon  as  the  up- 
per part  of  the  afpera  arteria ; but  we  have  already  de- 
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fcribed  it  in  the  preceding  chapter  of  the  Head,  with 
which  it  has  a particular  connedion  in  relation  to  the 
tongue. 

§ 10.  Refpiration- 

The  lungs  completely  fill  the  facs  formed  by  the 
pleura.  They  are  freely  fufpended  by  the  great  blood- 
veflels  ; unlcfs  you  call  that  a ligament,  which  is  made 
by  the  external  membrane  of  the  pleura  going  to  the 
lungs  and  to  the  bafis  of  the  diaphragm.  Betwixt  the 
lungs  and  pleura  is  found  a watery  or  rather  ferous 
vapour,  of  a coagulable  nature,  like  that  of  the  pe- 
ricardium ; which  vapour  tranfudes  from  the  furfacc 
of  the  lungs  continually  in  the  foetus,  and  not  un- 
frequently  in  the  adult.  This  is  fometimes  increafed, 
fo  as  to  form  a dropfy  ; or  thickens  into  a kind  of  fe- 
baceous  matter  j or,  laftly,  concreting  into  fibres,  joins 
the  lungs  to  the  pleura. 

The  veficlcs  of  the  lungs  do  not  receive  the  air  by 
a fingle  orifice  from  the  windpipe,  as  a vial ; but  the 
air,  exhaling  from  the  leaft  branches  of  the  faid  wind- 
artery,  is  admitted  in  fuch  a manner  into  their  irregu- 
lar [paces,  that  it  freely  fpreads  through  them  from 
any  one  part  of  the  lungs  into  all  the  reft,  and  returns 
again  in  like  manner.  This  is  demonftrated  by  infla- 
tion, which  drives  the  air  even  through  the  leaft 
branches  of  the  windpipe  into  the  fmalleft  lobes  ; from 
whence  it  readily  pafies  into  all  the  reft.  Nor,  in  man 
and  fmaller  animals,  fays  Haller,  is  the  cellular  fabric 
of  the  intervals  Ihut  up  from  the  veficles  of  the  lungs ; 
but,  according  to  Sabatier  and  other  late  writers,  there 
is  no  communication  between  the  common  cellular 
fubftance  and  the  cells  of  the  lungs. 

The  air  is  driven  into  thefe  veficles  through  the 
windpipe,  which  arifes  from  the  larynx ; and,  in  the 
upper  part  of  the  thorax  is  received  between  the  la- 
minse  of  the  pofterior  part  of  the  mediaftinum. 
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Its  lafl  branches  are  invifible,  which  exhale  the  aii? 
into  the  cellular  fpaces  of  adult  lungs,  and  likewife  re- 
ceive the  watery  vapours  exhaling  from  the  arteries 
into  the  faid  fpaces  j from  whence  they  are  thrown  by 
cxfpiration. 

The  blood-vcffels  of  the  bronchia  are  the  arteriae 
and  venae  bronchiales  ; but  there  are  other  larger  vef- 
fels  belonging  to  the  lungs,  called  the  pulmonary  arfe^ 
ry  and  vein.  The  great  artery,  in  the  ioetus  larger 
than  the  aorta,  and  in  the  adult  but  little  lefs,  has  two 
branches ; the  right  larger  but  (hort,  the  left  narrower 
and  longer.  In  the  foetus,  the  trunk  itfelf  is  continu- 
ed into  the  defending  aorta,  and  is  known  by  the 
name  of  dudus  arteriofus.  In  an  adult,  that  trunk  de- 
generates into  a folid  ligament.  The  four  pulmonary 
veins  accompany  the  arterial  branches  and  the  afpera 
arteria  of  the  windpipe  in  their  courfe  through  the 
lungs,  furrounded  with  a good  deal  of  cellular  fub- 
ftance  ; which  fubftance,  being  increafed,  at  lalt  com- 
pofes  the  lungs  themfelvcs.  Within  this  cellular  fa^ 
brie,  and  likewife  upon  the  ultimate  fpaces  or  cells,  the 
air-velTels  and  blood- veflels  are  fubdivided,  fpread,  and 
interwoven  like  a net ; and  here  the  fmall  arteries  ex- 
hale a plentiful  vapour  into  their  cells,  and  the  lym- 
phatics abforb  a watery  vapour  from  the  fame  cells. 
Hence  water  tindured,  the  whey  of  milk,  or  a thin 
waxen  injection,  being  urged  into  the  pulmonary  ar- 
tery, flows  with  a froth  into  the  windpipe  ; or,  on  the 
contrary,  being  urged  from  the  w^indpipe  into  the 
lungs,  they  penetrate  into  the  pulmonary  artery ; or 
from  thence,  laftly,  a liquor  injeded  by  the  arteries^ 
readily  enters  the  pulmonary  veins ; and  the  reverfe. 

The  lymphatic  velTels,  as  in  other  parts,  form  a net- 
work upon  the  furface  of  the  lungs,  from  whence 
there  are  branches  conveying  the  lymph  to  the  cavity 
at  the  back  part  of  the  mediaftinum,  and  to  the  fmall 
glands  w^hich  lie  behind  the  oefophagus,  opening  at  laft 
into  the  thoracic  dud.  The  anterior  pulmonary  nerves 
1 are 
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are  fmall,  but  the  pofterior  ones  fomewhat  larger  2 
they  come  from  a nerve  of  the  eighth  pair  j and  there 
are  alfo  feme  fmall  nerves  to  the  lungs  from  the  recur- 
rent, and  likewife  from  the  cardiac  plexus,  which  en- 
ter together  with  the  large  blood-veffels,  Hence,  fays 
Haller,  the  lungs  have  but  little  fenfation  5 nor  are 
they  of  an  irritable  nature.  But  Wrifberg  remarks^ 
contrary  to  this,  that  if  he  were  to  conhder  the  num- 
ber and  magnitude  of  the  bronchial  nerves,  he  would 
be  inclined  to  fuppofe,  that  the  lungs  of  all  the  hu- 
man vifeera,  the  organs  of  fenfc  excepted,  receive, 
upon  comparifon,  many  nerves^  and  therefore  polTefs 
fenfibility. 

The  quantity  of  blood  which  enters  into  the  lungs 
is  exceedingly  great,  equal  to  (or  even  perhaps  great- 
er than)  that  which  is  fent  in  the  fame  time  through- 
out the  red  of  the  body  ; which,  therefore,  demon- 
flrates  fome  very  confiderable  ufe  proper  to  this  vifeus* 
And  that  this  ufe  depends  manifeflly  upon  the  air,  ap- 
pears from  the  univerfal  confent  of  nature,  in  which 
we  fcarce  find  any  animal  without  breathing  ; alfo  from 
the  ftrufture  of  the  lungs  in  the  foetus,  iu  which,  for 
want  of  air,  they  are  ufelefs,  receiving  only  a fmail 
portion  of  the  blood,  which  the  pulmonary  artery  con- 
ducts from  the  heart.  We  come  next,  therefore,  to 
fpeak  of  refpiration,  by  which  the  air  is  drawn  into 
and  expelled  from  the  lungs. 

The  element  of  air  appears,  from  the  principles  of 
philofophy,  to  be  an  elaftic  and  fonorous  fluid,  with  a 
fpring  which  cannot  be  deflroyed.  But  the  atmofphe- 
rical  air,  which  we  commonly  receive  into  the  lungs, 
is  impure,  filled  with  a great  quantity  of  watery  and 
other  vapours,  alfo  with  falts  and  the  univerfal  acid, 
with  the  feeds  of  plants  and  animals,  and  other  foreign 
matters  ; but  in  very  minute  particles,  having  a fpeci- 
fic  gravity  859  times  lefs  than  water,  a cubic  foot  of 
air  weighing  between  610  and  694  grains.  This  air, 
which  furrounds  the  earth  on  all  Tides,  being  preffed 
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by  the  incumbent  columns  of  its  own  mafs,  perpen- 
dicularly, laterally,  and  in  all  diredions,  enters  wherever 
it  meets  a lefs  refiftance,  and  with  a confiderable  force, 
as  appears  from  experiments  made  with  empty  or  ex- 
haufled  veflels,  and  by  the  air-pump ; fo  that  its  pref- 
fure  on  the  human  body  is  not  lefs  than  3000  pounds 
weight.  It  is  repelled  chiefly  by  the  pores  of  the  mem- 
branes, which  yet  are  permeable  by  water  : it  iikewife 
penetrates  oil  or  mucus  with  difficulty. 

This  air  is  excluded  from  all  parts  of  the  human 
body  by  the  furrounding  clofe  fkin,  which,  even  when 
dried  or  tanned,  is  impervious  to  the  air ; but  more 
fo,  as  under  the  ikin  is  placed  the  fat,  making  an  equal 
refiftance  to  the  narrow  openings  of  the  abforbing  vef- 
fels.  It,  therefore,  now  remains  for  us  to  inquire, 
wdiy  the  air  enters  the  lungs  of  an  adult  perfon  ; for 
with  this  they  arc  in  a manner  conflantly  full,  and  of 
courfe  are  equally  prefled,  and  refifting  againfl:  the 
weight  of  the  whole  atmofphere  : but  that  the  lungs 
always  contain  air  is  evident ; becaufe,  however  clofe 
you  coinprefs  them,  they  will  be  ftill  lighter  than  wa- 
ter ; and  even  in  the  foetus,  after  they  have  been  in- 
flated but  a few  times,  they  always  fwim  ; whereas 
they  fink  to  the  bottom  of  water,  if  they  have  not 
given  admittance  to  the  air. 

The  equilibrium  of  the  air’s  preflure  being  removed 
in  any  place,  it  conflantly  defeends  or  flows  that  way 
\vhere  it  is  lead:  refifted.  But  air  that  is  denfe  and 
heavy  will  defeend  more  eafily  than  fuch  as  is  light, 
whofe  force  fcarce  overcomes  that  of  the  air  which  is 
already  in  the  lungs,  nor  is  able  by  the  fame  force  to 
overcome  the  refiftance  of  the  bronchia,  and  force  by 
which  the  lungs  comprefs  the  air  contained  in  them. 
Hence  an  animal  lives  better  in  a denfe  than  in  a light 
air  : although  that  kind  of  air  is  always  moft  tolerable, 
which  is  pure  at  the  fame  time  that  it  is  light ; fuch  as 
that  of  the  higheft  mountains  of  the  Alps.  There- 
fore, for  the  air  to  enter  the  lunes,  they  mufl  make  a 
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3efs  rcfiftance  to  it  than  before  ; namely,  the  alf,  which 
is  already  in  the  cellular  fabric  of  the  lungs,  mud  bdi 
rarefied  : but  this  effe6:  will  follow^  if  the  cavity  of  the 
thoraXi,  in  which  the  lungs  are  contained,  and  which 
they  exactly  fill,  be  dilated.  Thus  the  air,  which  is 
always  in  the  lungs,  expands  into  a larger  fpace  ; by 
which,  being  weakened  in  its  fpring,  it  makes  a lefs 
rcfidance  to  the  external  air  ; and  confequently  a por- 
tion of  the  faid  external  air  defcends  into  the  lungs, 
fufficient  to  reftore  the  confined  and  rarefied  air,  fill- 
ing the  lungs  to  the  fame  denfity  with  that  of  the  ex- 
ternal air^ 

In  order  to  dilate  the  feat  of  the  lungs,  and  thus  to 
put  the  body  in  fuch  a ftate  that  the  external  air  may 
rufh  into  the  lungs,  it  is  neceflary  for  the  thorax  to  be 
elevated.  By  this  means  all  the  fedions  of  the  thorax 
form  right  angles,  and  its  capacity  is  increafed.  This 
motion  is  performed  by  various  mufcles,  which  ei- 
ther operate  conftantly  or  only  at  certain  times.  The 
intercoflal  mufcles,  therefore,  all  of  them  adf  perpetu- 
ally in  elevating  the  ribs  t but  fome  doubt  has  arifea 
about  the  adlion  of  the  internal  intercoftals ; becaufe 
their  lower  part  is  inferted  into  that  portion  of  the  rib 
which  is  neared  its  articulation  with  the  vertebras,  and 
which  therefore  feems  to  be  the  lead  moveable ; how- 
ever, they  elevate  the  ribs  notwithdanding  this  5 foC 
the  great  firmnefs  or  immobility  of  the  upper  rib,  ex^ 
ceeding  that  of  the  lower,  is  evident  from  the  articu^ 
lation,  weight,  and  ligaments  there  formed,  which  fur- 
pafTes  that  mobility,  arifing  from  the  greater  didance 
of  the  centre  of  motion.  This  appears  from  the  dif- 
fe£tioR  of  living  animals ; in  which  we  fee  the  inner 
intercodal  mufcles  operate  in  the  elevation  of  the  ribs, 
and  red  in  the  depreffion  of  them  alfo  from  a flexible 
thread  fixed  to  the  rib  of  fome  human  fkeleton,  and 
drawn  in  the  fame  diredion  with  that  of  the  fibres  of 
the  inner  intercodal  mufcles ; by  which  means  the  low- 
er rib  will  be  alw'ays  approximated  towards  the  uppers 
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The  greater  firmnefs  alfo  of  the  upper  ribs  proves  this, 
as  they  ferve  for  a fixed  point  to  the  lower  ones  ; for 
the  firfl  or  uppermoft  ribs  are  from  eight  to  twelve 
times  firmer  and  lefs  moveable  than  the  lower  true  ribs ; 
but  the  difference  of  diflance  in  them  from  the  centre 
of  motion,  is  fcarcely  the  twentieth  part  of  the  length 
of  their  whole  lever*  Laftly,  the  elevating  power  of 
the  internal  intercoflal  mufcles  appears  plainly  by  ex- 
periment in  a dead  fubje£i: ; when,  by  the  thorax  being 
raifed,  the  mufcles  inftantly  fwell. 

. By  the  a^ion,  therefore,  of  thefe  mufcles,  the  thorax 
is  elevated,  not  altogether  as  one  machine,  nor  would 
rcfpiration  be  affifted  by  fuch  a motion ; but  the  ribs 
turning  upon  their  articulations,  though  behind  they 
are  but  little  moved,  yet  the  fore-part  of  their  extremi- 
ties defeends,  and  forms  larger  angles  both  with  the 
flernum  and  vertebra  ; but  from  thence  in  the  middle 
of  their  arches,  by  afeending,  their  lower  edges  are 
drawm  upward.  At  the  fame  time,  the  flernum  is 
thruft  out  forward  more  from  the  vertebrae  and  from 
the  ribs.  Thus  the  ribs  are  both  removed  farther  from 
the  veriebrm,  and  the  right  ribs  depart  from  the  left ; 
and  the  diameter  on  both  fides,  betwixt  the  right  and 
left  ribs,  betwixt  the  flernum  and  the  vertebrae,  is  in- 
creafed  almofl  to  two  lines : and  therefore  this  enlarge- 
ment, following  in  every  imaginable  fe6lion  of  the  tho- 
rax, wall  fufficicntly  dilate  the  cavity  of  the  breaft. 
This  adion  of  the  ribs  is  more  particularly  complete  in 
women,  and  in  men  who  have  no  fhortnefs  of  breath. 
Thefe  effedls  are  produced  lead  of  all  by  the  firfl  ribs, 
but  more  by  the  following  ones.  In  very  flrong  in- 
fpiration,  the  ribs  defeend  both  behind  and  before ; 
and,  along  with  thefe,  the  flernum  and  the  fpaces  be- 
tween the  cartilage  are  lefTened.  But  this  dilatation 
alone  is  not  fufficient  for  healthy  breathing  : nor  is  it 
To  confpicuous  or  evident  in  men;  although,  in  them, 
the  intercoflal  mufcles,  by  retaining  and  elevating  the 
ribs,  very  much  aflift  the  infpiration  in  a tacit  manner, 
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while  they  afford  a fixed  point  to  the  diaphragm,  that 
the  whole  force  of  that  mufcle  may  be  fpent,  not  fo 
much  in  deprefling  the  ribs,  as  in  urging  down  the  ab- 
domen. The  greater  part,  therefore,  of  the  fpace 
which  the  thorax  gains  in  infpiration,  arifes  from  the 
adion  of  the  diaphragm  ; the  centre  of  which  is  more 
moveable  and  at  liberty  than  the  reft ; except  in  the 
middle  of  its  tendinous  part  near  the  flefhy  margin, 
where  the  incumbent  heart  makes  a refiftance ; but  the 
lateral  parts  and  the  flefhy  portions  belonging  to  them 
are  the  mofl  moveable. 

There  are  two  holes  in  the  diaphragm  ; of  which 
that  on  the  right  fide  of  its  tendinous  part  is  fomewhat 
fqiiare,  and  circumfcribed  by  four  ftrong  tendinous 
portions ; the  left,  which  is  elliptical,  lies  betwixt  the 
right  and  left  flefhy  portions,  which  arife  from  the 
middle  of  the  bodies  of  the  vertebras  of  the  loins;  un- 
der this  opening  they  decuflate  and  crofs  each  other 
once  or  twice,  but  above  they  end  in  the  tendon.  This 
left  opening  is  therefore  drawn  clofe  together  in  the 
contraQion  of  the  diaphragm,  w^hile  it  is  probable  that 
the  other  opening  remains  immoveable.  The  tendons: 
are  but  little  changed  in  the  motion  of  the  mufcles. 

The  flrudure  of  the  parts,  and  the  difledion  of  li- 
ving animals,  demonftrate,  that  the  flefliy  portions  of 
the  diaphragm,  which  on  all  fides  afcend  from  the  firm 
parts  to  the  middle  and  more  moveable,  do,  by  their 
contradion,  deprefs  the  fame,  and  by  that  means  draw 
downward  the  lateral  bags  of  the  thorax,  which  contain 
the  lungs ; and,  by  this  means,  the  perpendicular  dia- 
meter of  the  thorax  is  confiderabiy  inCreafed.  The 
flefliy  parts  are  more  deprefled  ; the  tendon  lefs ; both 
becaufe  it  is  fixed  to  the  pericardium,  and  becaiife  its 
own  fubflance  does  not  contrad.  Even  the  cefophagus 
and  vena  cava  are  contraded,  while  the  diaphragm  ex- 
erts its  adion.  So  that  the  diaphragm  ahnolt  alone 
performs  the  office  of  refpiration  in  a healthy  man  who 
is  at  red  j as  alio  in  that  thorax  whofe  ribs  are  fradu- 
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red,  or  the  fternum  burft,  or  where  the  perfon  will  not 
make  ufe  of  his  ribs  by  reafon  of  pain  a The  force  of 
the  diaphragm  alfo,  in  dilating  the  bread,  is  greater, 
according  to  the  calculations  that  have  been  made,  than 
all  the  rcll  of  the  powers  which  contribute  to  refpira* 
tion.  A flrong  infpiration  is  as  yet  confined  j becaufe, 
during  the  greateft  exertion  of  the  diaphragm,  the  lows- 
ermoft  ribs  are  brought  inwards,  and  thus  far  the  tho^ 
rax  is  ftraitened.  ^ Left  this  Ihould  always  happen,  the 
intercoftal  mufcles  interefere  in  ordinary  infpirations  5 
in  very  great  ones  they  are  inferior  to  the  diaphragm* 
The  phrenic  nerve,  which  is  more  eafily  irritated  than 
in  mod  other  mufcles,  forces  the  diaphragm  to  perform 
its  office.  The  lungs  themfelves  are  altogether  paffive 
or  obedient  to  the  adion  of  the  air,  ribs,  and  dia- 
phragm ; to  which  they  are  preffed  into  clofe  contad  on 
all  fides,  as  through  a large  wound  ; and  when  the 
thorax  is  denudated  by  the  knife,  leaving  its  capacity 
entire,  the  lungs  appear  through  the  pellucid  pleura  and 
diaphragm. 

But  in  larger  infpirations,  which  receive  a greater 
quantity  of  blood  driven  into  the  lungs,  and  when  there 
is  any  obftacle  or  difficulty  oppofed  to  the  action  of  the 
lungs  themfelves ; in  ihofe  cafes,  feveral  other  powers 
confpirc  to  elevate  the  thorax  : which  powers  are  in^ 
ferted  either  into  the  thorax,  clavicles, or  fcapulas;  fuch 
as  the  fcaleni  mufcles,  trapezii,  cervicales  defeendentes, 
ferrati  fuperiores,  and  pcdorales ; together  with  the 
fmall  elevators ; of  which  a more  ample  defeription  may 
be  had  from  profefled  fydems  of  anatomy. 

We  have  now  furveyed  the  powers  which  are  able  to 
increafe  the  capacity  of  the  thorax  in  all  its  three  di- 
inenfions.  By  thefe  the  cavity  of  the  breaft:  is  dilated, 
fo  that  it  compreiTes  the  lungs  lefs  than  before : the 
lungs  then  ftrive  to  diffufe  themfelves  over  that  fpace, 
feeing  they  are  never  deibitute  of  air,  which  expands  it, 
felf  by  its  elafticity  as  foon  as  the  preflure  is  taken  off, 
V/iffiOut  that  mqfcular  forc^  th?  lungs  have  no  proper 
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power  of  their  own  by  v/hich  they  are  capable  of  at- 
trading  air : and  even  when  they  are  moil  full  of  air, 
by  having  the  afpera  arteria  clofed,  the  animal  vehe- 
mently attempts  to  infpire,  by  the  efforts  of  its  inter- 
coflal  mufcles  and  diaphragm.  It  therefore  remains, 
that  the  air,  which  is  a heavy  fluid,  and  preffed  on  all 
fides  by  the  incumbent  columns  of  the  atmofphere, 
muft  now  enter  the  thorax  with  the  greater  force  the 
lefs  air  the  lungs  contain  ; or  yet  more  powerfully,  if 
they  contain  no  air  : but  with  no  force  at  all,  if  the 
air  admitted  through  a wound  in  the  bread  preffes  up- 
on the  furface  of  the  lungs.  In  this  adion,  therefore, 
which  is  called  infpiration,  the  bronchia  are  every  way 
incrcafed,  both  in  length  and  diameter;  becaufc  all  the 
diameters  of  the  thorax  are  increafed : but  in  this  ad,  the 
inflated  lungs  always  follow  clofely  contiguous  to  the 
pleura  without  leaving  any  intermediate  fpace.  At  the 
fametime,the  pulmonary  blood- vcffels,  which  are  wrap- 
ped up,  together  with  the  bronchia,  in  a covering  of  the 
cellular  fubftance,  are  likewife  with  them  extended 
in  length,  and  fpread  out  from  fmaller  into  larger 
angles ; by  which  means,  the  circulation  through  them 
is  rendered  eafier.  While  this  is  performing,  the  ve- 
ficular  fubftance,  or  flefh  of  the  lungs  thcmfelves,  filled 
with  air,  incrcafes  thofe  fpaces  through  which  the  ca- 
pillary blood-veffels  of  the  lungs  advance;  whereby  the 
veficular  preffure,  upon  each  other,  and  upon  thole  vef- 
fels  adjacent,  is  leffened  : thus,  therefore,  the  blood 
will  flow  with  greater  eafe  and  celerity  into  and  through 
the  larger  and  fmaller  veffels  of  the  lungs.  Hence  a 
dying  animal  is  revived  by  inflating  its  lungs,  and  fa- 
cilitating the  pr.ffage  of  the  blood  to  the  left  ventricle 
of  the  heart;  and  thus  people,  feemingly  dead  by  being 
kept  a long  time  under  water,  are  again  recovered.  But 
as  for  the  preffure  of  the  air  upon  the  blood  in  the  lungs 
in  this  adtion,  it  is  fo  inconfiderable  as  not  to  deferve 
our  notice,  as  being  300  times  lefs  than  the  force  of  the 
heart;  nor  can  it  ever  urge  the  air  into  the  blood,  as 
it  may  be  eafily  forced  by  art  with  a fyringe. 
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It  is  by  fome  queflioned.  Whether  there  be  not  air 
betwixt  the  lungs  and  the  thorax  ? and  whether  this 
air,  being  rarefied  in  infpiration,  is  not  afterwards  con- 
denfed,  fo  as  to  comprefs  the  lungs,  and  caufe  exfpira- 
tion  ? And  they  again  afk,  Whether  this  opinion  be 
not  confirmed  by  the  inftances  of  birds,  in  which  we 
find  this  matter  to  be  truly  fo  ? For  by  Camper’s  very 
elegant  difcover}%  it  is  certain,  that  air  pafies  into  al- 
moii  all  the  long  bones  of  birds  flying  much  in  the 
higher  regions,  into  the  cavity  of  the  fternum,  the  ver- 
tebrae, cranium,  inferior  maxilla,  both  from  the  lungs 
and  through  the  Euftachian  tube,  and  goes  from  one 
cavity  into  another : fo  it  does  not  feem  improbable, 
that  the  fame  may  pafs  out  by  the  furface  of  the  body. 
But  in  birds,  who  foar  not  fo  high,  the  air  gains  ad« 
miflTion  through  fewer  bones.  It  is  a pretty  and  fufii- 
ciently  agreeable  experiment,  to  perforate  the  humerus 
or  femur ; and  the  air  inflated  into  the  afpera  arteria 
comes  out  at  that  foramen  with  the  blood,  which  it  has 
changed  into  froth  ; and  vice  verfa^  the  air  inflated 
through  the  hole  diftends  the  lungs.  In  like  manner 
Wrifberg  has  feen  mercury  injected  into  a foramen  of 
this  kind  make  its  appearance  in  the  lungs.  But  we 
fee  every  thing  concurs  to  confute  thefe  opinions  with 
refpefl  to  man  and  quadrupeds,  &c. ; for,  immediately 
behind  the  pleura,  in  living  quadrupeds,  as  well  as  in 
dead  human  bodies,  the  lungs  are  vifible,  without  any 
intermediate  fpace  betwixt  them  ; but  the  pleura  being 
perforated,  the  lungs  are  immediately,  by  the  contigu- 
ous air  that  enters,  prelfed  together  towards  the  verte- 
bras. in  birds,  indeed,  the  lungs,  being  pervious  to  the 
air,  admit  it  into  the  cavity  of  the  thorax  through  large 
holes  in  their  fubftance.  But  in  thefe  there  is  a mani- 
fefl:  fpace  betwixt  the  lungs  and  the  pleura.  Large 
wounds,  admitting  the  air  only  into  one  cavity  of  the 
thorax,  diminifh  the  refpiration ; but  fuch  wounds  as  let 
the  air  into  both  cavities,  quite  fuffocate  or  fupprefs 
the  refpiration.  The  thorax  being  opened  under 
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water,  fends  out  no  bubbles  of  air  through  the 
faid  water ; but  in  birds  it  does,  becaufe  they  have 
air  in  their  thorax.  Ihe  imaginable  fpace  betwixt 
the  lungs  and  the  thorax  is  always  filled  up  by  a 
watery  or  ferous  vapour,  or  elfe  by  the  fame  vapour 
condenfed  into  a watery  lymph.  If  the  lungs  adhere, 
they  injure  the  refpiration  but  in  a fmall  degree;  which 
ought  entirely  to  ccafe,  if  it  required  an  intermediate 
air  betwixt  the  lungs  and  thorax.  Finally,  the  exter- 
nal being  admitted  to  any  of  the  internal  membranes 
of  the  human  body,  deftroys  their  texture,  if  they  are 
not  defended  by  a plentiful  mucus ; of  which  we  can 
find  none  upon  the  furface  of  the  pleura. 

But  refpiration,  whether  by  the  admixture  of  a fub- 
putrid  vapour,  or  by  fome  other  method,  certainly  vi- 
tiates the  air,  and  renders  it  unfit  either  for  inflating 
the  lungs  or  fupporting  flame  ; and  laflly,  it  deprives 
that  element  of  its  elafticity.  We  may  fiippofe  that 
this  happens  from  putrefaQion,  feeing  the  air  is  ren- 
dered peflilential.  by  a crowd,  and  fevers  of  the  mofl: 
malignant  kind  are  thus  generated  in  a few  hours. 
But  in  whatever  manner  this  is  produced,  we  are  cer- 
tain that  the  air  is  vitiated  in  the  lungs ; lofes  its  ela- 
fticity ; and  thus  cannot  keep  the  lungs  diftended,  fo 
as  to  tranfmit  an  increafed  quantity  of  blood  through 
the  dilated  pulmonary  arteries  into  the  veins.  Nor  can 
the  will  dilate  the  breaft  beyond  certain  bounds,  or  af- 
fift  that  paflfage  of  the  blood  in  an  unlimited  manner. 
A ftate  of  body  therefore  will  take  place,  in  which  the 
blood  cannot  pafs  through  the  lungs. 

Thus  is  generated  a new  refiftance  to  the  blood  con- 
tinually  coming  from  the  heart : and  in  long  retentions 
of  the  breath,  as  in  making  violent  efforts,  the  venous 
blood,  efpecially  of  the  head,  ftagnates  before  the  right 
ventricle  of  the  heart  being  fhur,  becaufe  it  cannot 
evacuate  itfelf  into  the  lungs ; and  thus  fwells  up  the 
face  with  rednefs,  fometimes  burfts  the  veins  of  the 
^rain,  neck,  intefiines,  kidneys,  and  laflly  of  the  lungs 
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and  right  auricle  of  the  heart.  This  occafions  prodi- 
gious anxiety  and  uncafinefs  to  the  fpirits  ; this  alfo  is 
the  caufe  of  death  in  comprefled  air,  in  drowned  peo- 
ple, and  fuch  as  are  Rrangled,  which  is  much  more 
fudden  than  is  commonly  Jmagined.  A living  perfon 
therefore,  that  he  may  remove  thofe  inconveniences 
which  flow  from  an  obftrudion  of  the  paflage  of  the 
blood,  flackens  the  powers  of  infphation,  and  excites 
thofe  of  exfpiration,  which  free  the  bread  from  an  air 
too  greatly  rarefied. 

Thcfe  powers  are,  firft,  the  elaflicity  of  the  ribs ; 
which  being  drawn  upwards  out  of  their  natural  fitua- 
rion,  as  foon  as  the  powers  which  elevated  them  ceafe 
to  ad,  fpontaneoufly  place  themfelves,  fo  as  to  make 
more  acute  angles  with  the  fternum  and  vertebras. 
To  this  end  conduces  likewife  the  elaflic  force  of  the 
bronchia  and  veficles  diftended  with  air,  which  ftrive 
to  contrad  themfelves.  Hence  exfpiration  is  perform- 
ed more  cafily  and  quickly  than  infpiration ; and  hence 
it  is  the  lafl  adion  of  dying  people. 

To  this  alfo  contribute  the  oblique  mufcles  of  the 
abdomen,  together  with  the  ftraight  and  tranfverfe 
ones.  The  former  of  thefe  are,  in  one  part  of  them, 
faftened  to  the  lower  ribs;  and,  in  another  part,  they  are 
attached  to  the  os  pubis  and  ilium,  as  a fixed  point  with 
refped  to  the  breafl.  Therefore  the  ftraight  mufcles, 
being  contraded,  deprefs  the  arch  or  convexity,  into 
which  the  abdominal  vifeera  are  thruft  by  the  dia- 
phragm, and  bring  the  fame  nearer  to  a ftraight  line : 
at  the  fame  time  the  abdominal  vifeera  are  prefled  by 
thofe  mufcles  upward  and  backward  againft  the  dia- 
phragm, which  alone  is  able  to  give  way;  and  yield  up 
into  the  thorax,  which  at  that  time  is  rendered  fhorter. 
I’he  oblique  mufcles,  for  the  fame  reafons,  comprefs 
the  lateral  parts  of  the  abdomen,  and  urge  the  liver 
and  ftomach  backwards,  and  prefs  them  towards  that 
place  where  there  is  the  leaft  refiftance.  Laftly,  they 
draw  down  the  ribs  which  were  before  elevated  by  the 
iniercoftals.  The  tranfverfe  mufcles,  indeed,  do  not 
2 draw 
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draw  the  ribs ; but  they  pull  the  cartilages  of  the  falfe 
ribs  a little  inward,  and  render  the  whole  capacity  of 
the  abdomen  lefs,  while  at  the  fame  time  they  prefs  the 
vifcera  againft  the  diaphragm.  Along  with  thefe  we 
may  reckon  the  powers  of  the  fternocoftal  and  long  in- 
tercoftal  mufcles,  which  are  called  depreJIors,  By  this 
joint  force  the  fuperior  ribs  defcend  ; but  the  middle 
ones  more,  the  uppermoft  kfs,  the  lowefl:  moll:  of  all; 
and  the  fame  are  brought  inwards  by  their  margin : 
the  cartilages  afcend,  and  return  into  acute  angles  with 
the  fternum  ; and  the  {lernum  itfelf  returns  backwards 
with  the  ribs.  By  thefe  means  the  thorax,  contrary  to 
its  former  Rate,  is  every  where  rendered  narrower  and 
fhorter,  fo  as  to  expel  as  much  air  out  of  the  lungs  as 
is  fuffieient  to  relieve  the  uneafinefs  caufed  by  its  re- 
tention. 

In  more  powerful  refpirations,  when  the  infpirations 
are  made  greater,  the  exfpirations  are  likewife  increa- 
fed  by  the  aflihance  of  fome  other  powers,  as  of  the 
facrolumbalis,  longillimiis  and  quadratus  mufcles  of  the 
back  and  loins.  This  force,  by  which  the  air  is  blown 
out  of  the  lungs,  is  fuffieient  to  carry  a leaden  bullet, 
weighing  about  a dram,  to  the  diffance  of  363  feet; 
which  force  is  equal  to  a third  part  of  the  prelTure  of 
the  atmofphcre.  But,  in  a healthy  perfon,  the  mufcles 
of  the  abdomen  alone  fuffice  to  an  eafy  exfpiration,  in 
which  the  lungs  are  not  fo  much  emptied  ot  air  as  they 
are  by  a violent  efflation. 

The  effeds  of  exfpiration  are,  a compreffure  of  the 
blood-veflels  in  the  lungs,  a redudion  of  the  bronchia 
into  more  acute  angles,  a preffure  of  the  reticular  fmall 
veffels  by  the  weight  and  contad  of  the  adjacent  larger 
veffels,  and  an  expuHion  of  the  corrupted  blood  from 
the  lungs  ; by  which  means  part  of  the  blood  hefitating 
in  the  capillary  arteries,  is  urged  forward  through  the 
veins  to  the  left  fide  of  the  heart,  while  at  the  fame 
time  that  part  of  the  blood  is  refilled  which  flows  in 
by  the  artery  from  the  right  ventriglco  Exfpiration, 
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therefore,  will  flop  the  cafy  paflage  of  the  blood  thro* 
the  lungs ; and  when  the  whole  thorax  is  compreifed 
together,  repels  the  venous  blood  into  the  veins  of  the 
head,  and  fills  the  brain  and  its  finufes. 

In  this  manner  a frefli  neceflity  follows  for  repeating 
the  refpiration ; becaiife  the  collapfed  velfels  of  the 
lungs  refid  the  blood  repeatedly  expelled  from  the 
right  ventricle  of  the  heart.  And  this  makes  another 
caufe  of  death  in  thofe  animals  which  expire  in  veflels 
exhaufted  of  air ; for,  in  fuch,  the  lungs  having  the  air 
drawn  out  from  them,  appear  denfe,  folid,  and  heavier 
than  water  ; whence  they  are  rendered  impervious  to 
the  blood.  Of  the  fame  kind  is  the  death  of  thofe  who* 
are  killed  by  lightning,  and  perhaps  by  the  noxious  va- 
pours  of  caverns.  Thus,  therefore,  by  the  power  of  a 
moft  wife  fabricaturej  the  organs  of  exfpiration  are  re- 
laxed fo  foon  as  that  uneafincfs  is  perceived,  w^hich  a- 
rifes  from  the  hindrance  of  the  blood’s  courfe  through 
the  lungs ; and  hence  the  powers  of  infpiration  are  ex- 
cited into  action,  whereby  the  motion  of  the  blood 
through  the  lungs  is  rendered  free  and  quicker. 

It  is  by  fome  queftioned,  Whether  or  no  there  are 
not  other  caufes  of  alternate  refpiration  ? Whether  or 
no  we  may  hope  for  any  difeovery  in  this  matter,  by 
comprefling  the  vena  fine  pari,  the  phrenic  nerve,  or 
intercepting  the  blood  fent  to  the  brain  ? But  thofe 
are  repugnant  to  comparative  anatomy;  by  which  we 
always  find  the  fame  alternation  in  the  breathing  of  the 
animal,  independent  of  any  fuch  nerve  or  vein.  Whe- 
ther or  no  refpiration  is  from  the  alternate  contradion 
of  the  antagonifl:  mufclcs,  among  which  thofe  of  exfpi*’ 
ration  relax  the  others  of  infpiration,  and  the  reverfe  ? 
But  in  this  manner,  all  the  mufcles  of  the  human  body 
are  perpetually  in  an  alternate  motion. 

From  what  has  been  hitherto  faid,  it  appears,  that 
refpiration  is  unavoidably  and  abfolutely  neceffary  to 
life  in  a healthy  adult  perfon ; becaufe,  whether  the 
lungs  remain  long  in  a ftate  cither  of  exfpiration  or 
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infpiration,  we  fee  death  will  be  the  confcquence. 
Therefore  no  animal  that  has  lungs  like  ourfelves,  after 
it  has  once  breathed  and  received  the  air  into  the  inmofl: 
parts  of  the  lungs,  and  by  that  means  brought  a new 
and  large  quantity  of  blood  to  that  vifcus,  can  fubfift 
longer  than  a few  minutes  without  the  ufe  and  benefit 
of  a free  air ; but  it  will  either  perifli,  or  at  leaft  fall 
into  fuch  a (late  as  differs  from  death  only  in  its  being 
recoverable  again  by  certain  powers  or  adions.  In  an 
animal  lately  born,  this  neceffity  for  air  does  not  take 
place  fo  fuddenly. 

But  the  ufe  of  refpiration  is  different  from  this  ne- 
ceflity ; which  nature  might  have  avoided,  either  by 
ufing  no  lungs  at  all,  or  elfe  by  difpofing  them  in  a 
manner  refembling  thofe  of  the  foetus.  This  ufe, 
therefore,  of  refpiration  muft  be  very  confiderable, 
fince  all  animals  are  either  made  with  lungs,  or  with 
gills,  as  in  fifh,  or  elfe  with  a windpipe  difperfed  thro’ 
all  parts  of  the  body. 

In  order  to  difeover  this  ufefulnefs  of  refpiration,  let 
us  compare  the  blood  of  an  adult  perfon  to  that  of  a 
foetus,  and  alfo  with  the  fame  vital  fluid  in  fifh.  It  ap- 
pears then  in  a foetus,  that  the  blood  is  deflitute  of  its 
florid  rednefs  and  folid  denfity ; and  in  the  blood  of 
fifh,  we  obferve  there  is  no  heat,  the  denfity  inconfi- 
derable,  and  but  little  craflamentum  contained  in  it  ; 
and,  therefore,  all  tbefe  properties,  we  are,  by  the 
nature  of  things,  perfuaded,  the  blood  acquires  in  the 
lungs. 

• It  may  be  afked,  therefore.  Whether  the  blood  does 
not  acquire  its  heat  principally  in  the  lungs  ? But  this 
docs  not  arife  from  the  alternate  extenfion  and  con- 
tradion,  relaxation  and  compreffion,  of  the  pulmonary 
veffels,  by  which  the  folid  parts  of  the  blood  are  perpetu- 
ally rubbed  and  clofely  comprefled  ? The  lungs  therefore 
will  add  to  the  office  of  the  reft  of  the  arteries,  becaufe 
in  them  the  blood  is  alternately  relaxed  and  comprefled 
more  than  in  any  other  part  of  the  body.  But  even 

when 


^94 


RESPIRATION* 


Part  VL 


when  the  lungs  are  obftruded,  ulcerated,  and  almoft 
deftroyed,  a morbid  heat  feizes  upon  the  body  : but 
in  the  lungs  the  cold  air  very  nearly  touches  the  blood* 
The  denfity  of  the  blood  is,  indeed,  again  promoted 
in  the  lungs,  partly  by  the  copious  difeharge  of  the 
watery  vapour  which  is  there  feparated,  by  which  the 
reft  of  the  mafs  becomes  fpecifically  heavier.  But  the 
fame  effe^  feems  to  follow  here,  as  in  other  arteries^ 
namely,  from  the  attrition  and  preflure  which  the  blood 
here  fuffers  in  being  alternately  retarded,  accelerated, 
and  figured  in  its  courfe  through  the  modulating  tubes 
of  the  leaft  veflcis,  which  give  a fphericity  and  denfity 
to  the  particles ; hence  it  becomes  denfer,  as  having 
more  ol  the  weighty  globules,  and  iefs  of  the  lighter 
fluid.  And,  in  this  refpe6:,  the  pulmonary  vein,  be- 
ing fmaller  than  its  correfponding  artery,  is  of  no  fmall 
ufe  towards  increafing  the  attradion  of  cohefion  be- 
twixt the  parts  of  the  globules,  fo  as  to  comprefs  and 
bring  them  clofer  to  each  other.  Neverthelefs,  cold 
animals,  which  have  very  fmall  lungs,  have  denfe  and 
coagulable  blood  ; as  alfo  a chicken  before  it  is  hatch-* 
cd.  The  blood  alfo  has  a fhort  paifage  through  the 
lungs : the  paflage  through  the  whole  body  is  longer, 
and  the  artery  weaker  ; the  heart,  by  which  the  blood 
is  driven  forward,  is  alfo  weaker. 

It  is  therefore  queried  by  fome,  Whether  the  air  it-* 
felf  is  not  received  by  the  blood  in  the  lungs,  fo  as  to 
excite  neceflary  vibrations  therein  ? Whether  this  does 
not  appear  from  the  rcfiftance  of  bodies  to  the  heavy 
external  air  ^ and  from  the  air  found  in  the  blood-* 
veflels,  in  the  cellular  fubftance,  and  in  certain  cavities 
of  the  human  body  ; alfo  from  the  cracking  obferved 
by  an  extenfion  of  the  joints  j to  which  add  the  air 
manifeftly  extravafated  from  the  windpipes  into  the 
hearts  of  certain  animals,  as  in  the  locuft  ; from  air  co- 
ming out  of  the  blood  and  humours  of  animals  in  Mr 
Boyle’s  vacuum  j together  with  a ncceflity  of  a vital 
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ofcillation  in  the  blood  itfelf ; and,  laftly,  the  increafed 
rcdnefs  of  the  pulmonary  blood  ? 

But  that  no  elaftic  air  is  here  received  into  the  blood, 
is  demonftrated  from  the  impoflibility  of  forcing  air  in- 
to blood,  if  it  retains  its  elafticity  ; from  the  inutility 
of  its  reception,  if  the  fpring  of  it  Ihould  be  loft  in  the 
blood  5 from  the  perfect  immutability  of  the  blood,  by 
cold  ; from  the  minutenefs  of  the  inhaling  veflels,  with 
the  mucus  that  perpetually  lines  the  (ides  of  the  vcfi- 
cles  in  the  lungs ; to  which  add  the  nature  of  the  ela- 
ftic air  itfelf,  which  is  very  unapt  to  pafs  through  ca- 
pillary veffels ; with  a repulfton  of  it  by  water,  that 
hinders  it  from  palling  through  paper,  linen  cloth,  or 
Ikins  that  are  wetted  by  water.  Again,  the  air  being 
driven  into  the  wind-pipe,  never  pafles  to  the  heart ; 
or  whenever  it  does,  it  is  forced  thither  by  fome  great 
or  unnatural  violence : but  the  permanent  air  in  the 
veflels  and  humours  of  the  human  body,  from  a ftate 
of  inelafticity,  may  become  elaftic  by  putrefadion,  froft, 
or  an  external  vacuum.  But  fuch  permanent  unelaftic 
air  is  incorporated  with  all  liquors  ; and  taken  into  our 
bodies  with  the  aliments  and  with  abforbed  vapours, 
mixing  flowly  and  with  fome  difficulty.  But  there  ne- 
ver were  any  elaftic  bubbles  of  air  obferved  in  the 
blood  of  a living  animal ; and  fuch  air  being  inflated 
into  the  blood-vcflTels  of  any  living  animal,  kills  it  cer- 
tainly and  fpeedily.  Laftly,  though  air  indeed  is  ab- 
forbed by  moft  of  our  humours,  yet  that  abforption  is 
performed  flowly,  and  takes  up  the  fpace  of  feveral 
days  after  the  former  air  has  been  exhaufted  by  the 
pump.  It  then  likewife  lays  afide  its  elaftic  nature  ; 
nor  is  there  any  reafon  produced,  why  the  air  ffiould 
either  be  more  fpeedily  abforbed  by  the  blood,  or  why 
it  fhould  retain  its  elafticity  after  it  is  fo  abforbed. 

In  thefe  our  times  (fays  Wrifberg),  it  is  now  too 
much  a matter  of  difpute,  as  if  it  were  a fubjed  entire- 
ly new,  I mean  the  different  kinds  of  air;  to  wit,  fixed, 
inflammable,  narcotic,  nitrous,  &c.  which  were  partly 
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known  toHelmontjNewton,  Boyle,  Camerarius,  HaleSj 
and  feveral  others ; but  the  pneumatic  theories  in  ge- 
neral have  been  remarkably  elucidated,  increafed,  and 
limited,  as  occafion  required,  by  the  laudable  induflry 
of  Drs  Brownrigg,  Black,  Cavendiih,  Prieftley,  Spiel- 
man,  Erxlebcn,  kc.  If,  in  a few  words,  I might  offer 
my  opinion  about  the  air  found  in  our  bodies,  which 
has  been  the  bafis  of  fo  many  difputes,  I am  perfuaded, 
that  the  atmofpheric  air  is  a very  compound  fluid,  con- 
fiding of  parts  of  a very  different  nature  and  quality  j 
which  parts  when  mixed  with  any  primigeneous  fluid  as 
a vehicle,  make  the  common  air  we  inhale  in  infpira- 
tion.  This  primigeneous  fluid  is,  perhaps,  that  air 
which  we  obferve  in  animals,  vegetables,  and  likewife 
in  the  earth  itfelf,  differing  only  according  to  the  vari- 
ous fubftances  v/ith  which  it  is  united.  If  there  is 
mixed,  in  a due  proportion  with  this  univerfal  fluids 
any  elaftic,  ethereal,  eledlric  principle,  or  any  particles 
not  yet  fully  underftood,  perhaps  there  will  rcfulc  falu- 
brioiis  atmofpheric  air.  But  it  will  become  infedled 
and  noxious  in  various  degrees,  from  an  admixture  of 
putrefadive  fubftances,  narcotic  or  inflammable  fuffo- 
cating  elements.  For  that  reafon  it  feems  to  me  very 
proper,  that  our  judgment  about  the  falutary  or  noxious 
quality  of  the  air  fliould  be  direded  by  thefe  principles  5 
and  hence  it  will  be  in  our  power  to  corred  unwhole- 
fome  air,  provided  we  know  what  qualities  the  aif 
fliould  poffefs  which  is  pioft  properly  fuited  to  the  func- 
tion of  refpiration.” 

Whether  or  not  is  the  blood  cooled  in  the  lungs  ? 
and  whether  or  not  does  this  feem  to  be  true  from  the 
death  of  animals,  in  air  which  is  hot  to  fuch  a de- 
gree as  equals  the  heat  of  the  hotteft  breezees  in  the 
moft  fultry  dog-days  ? Whether  the  pulmonary  veins 
are  not,  therefore,  lefs  than  the  arteries  ; and  whether 
the  defire  of  cold  in  people  that  are  working  hard  does 
not  arife  from  thence  ? That  the  blood  is  cooled  in  the 


Chap.ll  RESPIRATION; 

and  therefore  lofes  fomething  of  its  otvn  heat.  But 
that  this  was  not  the  principal  defign  of  nature^  is  evi- 
dent ; fiiice  no  one  will  fay  that  the  venous  blood  is 
hotter  than  the  arterial^  although  fome  pronounce  the 
former  to  be  fomewhat  cooler  j but  nobody  ever  ob- 
ferved  the  left  ventricle  of  the  heart  cooler  than  the 
right.  But  the  venous  blood  enters  the  lungs ; if  it 
he  there  cold,  it  will  followj  that  the  arteries  muff  re« 
ceive  it  in  ftill  a colder  ftate.  But  then  here  the  de- 
grees of  heat  which  the  blood  communicated  to  the 
air  are  again  recovered  by  it.  And^  indeed^  a pcrfon 
may  live  in  an  air  much  hotter  than,  the  blood  itfclf ; 
of  which  we  have  a familiar  example  in  baths  and  the 
Warm  countries.  The  pulmonary  artery  in  a foetus^ 
which  does  not  refpirCj  is  greater ; and  the  larger  area 
of  the  right  auricle  and  ventricle  of  the  heart,  is  like- 
wife  much  greater  in  a foetus  ; which  feems  neceffary 
to  referve  and  retard  the  bloody  as  the  pulmonary  vein 
being  narrower  accelerates  it. 

Whether  or  not  is  the  rednefs  of  the  blood  produ- 
ced from  the  air  ? This  is  contradidfed  by  what  we  fee 
in  cold  animals,  whichj  though  they  are  almoft  entire- 
ly deprived  of  the  ufe  of  air,  have  blood  equally  red 
with  that  of  warm  animals  5 from  the  certain  connec- 
tion of  tednefs  in  the  blood  of  frogs  with  their  having 
plenty  of  food^  and  a palenefs  of  it  with  a want  of 
food  ; and  from  the  air^  as  we  have  juft  now  faid,  be- 
ing denied  accefs  to  the  blood,  Neverthelefs,  rednefs 
is  produced  when  the  air  has  accefs  to  the  blood,  by 
which  means  it  is  alfo  reftored  after  it  has  been  loft  ; 
and,  on  the  other  hand,  it  is  deftroyed  by  the  denial 
of  the  accefs  of  air.  Whether  or  not  may  not  a more 
fubtle  element  from  the  air  penetrate  the  blood,  and 
be  the  caufe  of  its  colourj  as  light  is  required  for  the 
colours  of  plants  ? 

Whether  the  ufe  of  the  lungs  is  to  abfdrb  a nitr^ 
from  the  air  to  the  blood  ? or  whether  the  florid  co- 
lour, obfervable  in  the  furface  of  a cake  of  blood,  be 
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owing  to  the  fame  caufe,  while  the  bottom  part  looks 
of  a dark  and  blackifh  colour  ? and  whether  or  not 
this  is  a prefervative  againfl:  the  putrefaction  of  the 
animal  ? remain  as  queftions  with  fomc.  That  there 
is  a kind  of  volatile  acid  in  the  air  is  certain,  fincc 
that  meeting  with  a fuitablc  earth  forms  nitre  ; for  a 
nitrous  earth,  being  exhaufted  of  its  fait,  and  expofed 
again  to  the  air,  becomes  re-impregnated  with  more 
nitre.  But  the  fame  univerfal  acid,  we  know  by  cer- 
tain experiments,  meeting  with  a different  fort  of 
earth,  forms  a vitriolic  fait,  or  alum,  or  elfe  fea-falt. 
For  the  caput  mortuum  of  fca-falt,  which  remains  after 
the  diflillation  of  the  fpirit,  recovers  fo  much  ftrength 
from  the  air,  as  enables  it  to  yield  more  fpirit  by  di- 
ftillation  ; even  in  fnow  there  is  a cubical  fait : but 
inarcafite  perfpires  a true  vitriol ; and  colcothar  reco- 
vers again  the  acid  fpirit  which  was  drawn  from  it ; 
alfo  fixed  alkali,  expofed  to  the  air,  turns  into  a vitri- 
olated  tartar.  This,  therefore,  cannot  be  the  ufe  of 
refpiration,  becaufc  thofe  falts  abound  in  too  fmall  a 
quantity  in  the  air  for  fuch  ufes ; and  air  is  fitted  for 
breathing  when  pure  in  high  mountains,  where  thofe 
falts  are  the  lead  to  be  found  ; nor  is  there  any  nitrous 
fait  as  yet  known  to  be  found  in  our  blood. 

If  it  be  afked,  Why  tortoifes,  frogs,  lizards,  fnailSy 
ear- wigs,  and  other  infeCIs,  live  long  without  air  ? w'e 
anfwer,  That  in  them  the  lungs  are  given  not  fo  much 
for  the  preparation  of  the  blood,  which  they  receive 
but  in  a very  fmall  quantity,  as  for  the  ufe  of  fwimming 
in  the  W'ater  : and  from  hence  it  is  that  their  lungs  are 
immediately  joined  with  the  vena  cava  and  aorta.  But 
infeCts,  we  know,  draw  the  air  in,  and  exhale  it  again, 
through  points  in  the  fkin.  If  it  be  afked.  Why  all 
animals  perifh  in  air  that  is  confined  or  not  renewed, 
although  the  animal  be  fmall,  fuch  as  little  birds  ? we 
anfwer,  Becaufe  the  air,  which  has  once  entered  the 
lungs,  and  been  fouled  by  watery  vapours,  is  render- 
ed Icis  eladic,  and  unfit  for  refpiration,  by  alkaline 
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vapours  s not  becaufe  it  becomes  lighter  ; for  the  mer- 
cury falls  but  little  in  air  which  has  not  been  renewed, 
and  which  has  killed  an  animal.  Hence  it  is  that  the 
animal  furvives  longer  in  air  that  is  more  compreiTed 
than  that  of  the  atmofphere  : for  in  that  cafe  there  is 
a greater  proportion  of  the  elaftic  element,  which 
takes  up  a longer  time  to  corrupt.  But,  even  in  othet 
cafes,  confined  air  is  rendered  deftrudlive  only  by  hag- 
nation,  and  filling  it  with  vapours.  But  the  reafon 
why  animals  fwell  in  an  exhaufled  veffcl,  is,  from  the 
extrication  and  expanfion  of  the  unelaftic  air  lodged 
in  the  blood  and  other  juices. 

There  is  a certain  confent  or  proportion  between 
the  pulfe  and  refpiration ; fo  that,  according  to  the 
common  courfe  of  nature,  there  are  three  or  four 
pulfes  counted  to  one  refpiration.  But  if  more  blood 
is  fent  to  the  heart  in  a given  time,  the  numbers  both 
of  the  pulfe  and  refpiration  are  increafcd.  This  is  the 
reafon  of  the  panting  or  (hort  breathing  in  a perfon 
that  cxercifes  his  body  with  any  confiderable  motion  5 
whereby  the  venous  blood  is  returned  fafter  to  the 
heart*  But  if  the  blood  meets  with  a greater  refift- 
ance  in  the  lungs,  fo  that  it  cannot  pals  freely  from 
the  right  into  the  left  ventricle  of  the  heart  5 then  re- 
fpiration is  increafed,  both  in  number  and  magnitude, 
in  order  to  forward  its  courfe  : and  this  is  the  caufe  of 
fighing,  yawning,  and  wheezing;  of  which  the  firft 
is  a deep  infpiration  ; the  fccond  flow,  and  very  great ; 
and  the  third,  a frequent  and  imperfeO:  one.  The 
number  of  refpirationSj  however,  docs  not  always  in- 
creafe  with  the  pulfe ; of  which  we  have  an  example 
in  thofc  fevers  where  the  lungs  are  not  affected. 

The  mucus,  which  lines  the  fenfible  membranes  of 
the  air*veflels  in  the  lungs,  may  become  troublefome 
both  by  its  quantity  and  acrimony  5 it  has  been  known 
to  caufe  even  fuffocation  in  a dropfy  of  the  lungs. 
Therefore  its  quantity,  adhefion,  or  acrimony,  excites 
a cough ; namely,  an  irritation  of  the  refpirative  fy- 
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Item,  by  alternate  large  infpirations,  fucceeded  by  large 
and  quick  exfpirations,  together  with  fudden  fhocks 
of  the  abdominal  mufcles ; by  which  the  mucus,  and 
fometimes  calculous  matters^  are  expelled  from  the 
lungs. 

Laughter  differs  from  coughing  in  its  caufe,  which 
refides  commonly  in  the  mind,  or  at  leaft  confifts  in 
a certain  titillation  of  fome  of  the  cutaneous  nerves  ; 
and,  moj^over,  becaufe  it  is  made  up  of  imperfeft 
quick  exfpirations  through  the  contracted  glottis,  left 
the  air  fhould  be  totally  evacuated  from  the  lungs. 
Hence  laughter,  in  a moderate  degree,  conduces  to 
health  ; becaufc,  in  the  time  of  one  full  infpiiration, 
many  fhort  infpirations  and  exfpirations  happen,  and 
thus  the  concuflion  is  greater.  Hence  its  danger  of 
ftagnating  the  blood  ; becaufe  the  exfpiration  is  not 
full  or  entire,  whereby  the  blood  is  admitted  into  the 
pulmonary  artery  without  being  fuffercd  to  pafs  through 
it.  Weeping  begins  with  a great  infpiration,  after 
which  follow  fhort  alternate  infpirations  and  exfpira- 
tions ; and  the  fame  is  finifhed  with  a deep  exfpiration, 
that  is  immediately  joined  by  a large  infpiration  : hence 
it  has  nearly  the  fame  good  and  bad  effeds  ; and, 
when  moderate,  it  conduces  to  relieve  the  anguifh 
arifing  from  grief.  An  hiccup  is  a very  great,  fono- 
rous,  and  fudden  infpiration.  Sneezing  confifts  of 
one  large  or  deep  infpiration,  which  is  followed  im- 
mediately with  a powerful  and  fudden  exfpiration  j 
and  the  acrid  matter  is  blown  out  by  it  in  foine  quan- 
tity from  the  noftriis. 

The  fecondary  ufes  of  refpiration  are  very  many. 
It  exhales,  as  an  emundfory,  parts  redundant,  or  even 
noxious,  from  the  blood,  which  would  fuffocate,  if 
they  remained  in  the  air  ; and  the  breath  of  many 
people,  fhut  up  in  a dole  place,  impregnates  the  air 
with  a fuffocating  quality.  On  the  other  hand,  it  ab- 
forbs  from  the  air  a thin  vapour,  of  which  the  ufe  is 
perhaps  not  fufficiently  known. 

« Among 
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“ Among  the  ufes  of  refpiration  (fays  Wrifberg), 
feeing  feveral  of  them  are  accounted  of  the  fame  im- 
portance, may  be  counted  the  power  of  reforption  ; 
by  which  the  lungs  abforb  by  means  of  their  veffels, 
from  the  air  inhaled  in  infpiration,  not  only  vapours 
mixed  with  the  air,  but  mingle  with  our  humours  by 
means  of  the  foramina,  duds,  and  proper  canals,  fomc 
other  by  far  nobler  parts,  conftituting,  at  the  fame 
time,  one  of  the  elements  of  the  air. 

This  fubftance  has  got  no  proper  name ; nor  do 
we  know  ithe  nature  of  the  part  which  is  principally 
referred,  in  the  firfl:  place,  to  the  elements  of  the  air, 
and,  next,  to  our  humours  and  blood.  The  once  ce- 
lebrated pabulum  vita  was  an  ingenious  denomination, 
feeing,  as  has  often  happened,  many  perfons  confined 
in  narrow  fpaces,  unlefs  free  accefs  of  air  is  procured, 
have  run  the  rilk  of  their  life,  from  their  wanting  a 
proper  renewal  or  pabulum  of  air.  But  the  name  of 
eledric  principle^  if  we  confider  the  whole  confent  of 
nature,  feems  more  fitly  adapted  to  the  fubjed.  For 
fince  the  publication  of  the  famous  obfervations  made 
by  Gilbert,  Guerick,  Boyle,  the  Florentine  academi- 
cians, Hawkfbee,  Du  Fay,  Mufchenbroeck,  Watfon, 
Ludolph,  Winckler,  Nollet,  Franklin,  Hartman,  Prieft- 
ley,  and  feveral  others,  both  about  the  eledricity  of 
bodies  in  general,  as  well  as  of  the  atmofphere  in  par- 
ticular, the  whole  dodrine,  by  means  of  the  new  ma- 
chine, the  eledrometer,  from  the  experiments  of  Volta, 
Wilfon,  Wilkenius,  his  ferene  highnefs  Gallitzin, 
Lightenberg,  &:c.  has  received  fo  great  additions,  that 
it  might  almoft  be  alferted,  that  the  eledric  matter  of 
the  air  is  colleded  in  the  mofl:  fimple  manner  by  almoft 
every  body.  From  all  thofe  experiments  w'e  colled, 

I. That  there  is  in  the  air  a fluid  which,  in  different 
ways,  may  be  increafed  in  one  place,  and  diminifhed 
in  another  ; which,  when  colleded  fecundum  artem^ 
exhibits  eledric  fparks ; but,  when  colleded  in  the 
clouds,  breaks  forth  in  lightning  and  thunder. 
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2.  If  from  its  too  great  congeflion  m any  region 
of  the  atmofpherc  or  in  the  clouds,  the  circumambient 
air  wants  its  due  proportion,  our  refpiration  is  Icfs  re- 
frefliing,  our  flrength  grows  languid ; but  they  are 
quickly  renewed  after  a thunder-ftorm,the  equilibrium 
of  the  eleQric  matter  in  the  atmofphere  being  effected, 
as  it  were,  by  the  flafhes  of  lightning. 

“ 3.  Perhaps,  too,  we  learn  a method,  and  the  re*? 
medics,  by  which  we  may  artificially  remove  this  de- 
fe£l: ; it  is  worth  while  at  lead  to  confider  of  this. 

4.  This  eleftric  matter  palfes  into  the  blood  or 
lymph  by  innumerable  pores  and  foramina,  with  which 
the  infide  of  the  larynx,  afpera  arteria,  and  bronchia, 
abound.  Upon  the  diverfity  of  thefe  holes,  both  with 
refpedl  to  number,  condition,  and  mucus,  with  which 
they  may  be  covered,  and  to  the  fize  of  the  lungs, 
depends  the  reafon  why  all  men  cannot  inhale  and  ab- 
forb  the  fame  quantity  of  electric  matter  from  one  and 
the  fame  air. 

5.  It  will  not  be  eafy  for  any  perfon,  in  an  affair 
deftitute  of  fufficient  obfervation,  to  unravel  what  ufe 
this  fubftance  ferves  in  animal  bodies,  and  what  func- 
tions, depend  upon  it.  Whether  is  the  tone  and  irrita- 
bility of  the  fibres  of  the  body  principally  fupported 
by  it  ? Do  the  increafe  and  caufes  of  animal  heat  pro- 
ceed from  it  ? i think  it  is  clear,  we  ought  hence  to 
feek  the  caufe  of  animal  eledfricity  ; which  is  very  con- 
fpicuous  in  cats,  and  likewife  horfes,  and  many  m^n, 
by  the  numerous  fparks  which  may  be  made  to  appear 
ifluing  from  their  bodies.  This  is  perhaps  the  caufe 
of  the  greater  danger  to  which  feme  men  are  liable  of 
being  ftruck  with  thunder.  The  fpontaneous  burning 
of  fome  bodies  in  nature  are  undoubtedly  to  be  aferibed 
to  the  fame  caufe  ; and  the  alacrity  and  vigour  of  fome 
temperaments  furely  is  w'onderfully  increafed  by  the 
prefence  of  this  fluid.  May  this  fubflance  be  joined 
with  the  acidum  pingue  and  inflammable  principle?*’ 

|t  is  by  this  force  that  the  abdomen  and  all  its  vif- 
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cera  are  continually  compreffed ; by  virtue  of  this, 
the  ftomach,  intcft'ines,  gall-bladder,  receptacle  of  the 
chyle,  bladder  of  urine,  inteftinum  rectum,  and  the 
womb  itfelf,  difcharge  their  contents  ; by  this  adion 
the  aliments  are  principally  ground  or  diffolved,  and 
the  blood  is  urged  through  the  iluggilh  veflels  of  the 
liver,  fpleen,  and  mefcntery.  It  excites  a kind  of  flux 
and  reflux  in  the  blood,  fo  that  it  is  alternately  prefled 
back  towards  the  extremities  of  the  veins,  and  a little 
after  is  propelled  towards  the  heart  by  an  accelerated 
velocity,  as  into  an  empty  fpace.  Moreover,  infpira- 
tion  ferves  to  convey  odours  along  with  the  air  to  the 
organs  of  fmelling.  By  this,  the  air  is  mixed  with 
the  aliments ; which  it  conduces  very  much  to  break 
and  dilTolve  towards  a perfed  digeftion.  But  even 
fucking,  fo  neceflTary  to  the  new-born  infant,  is  made 
by  the  ufe  of  refpiration,  and  forming  a larger  fpace 
in  the  mouth,  in  which  the  air  is  rarefied ; fo  that,  by 
the  greater  preflure  of  the  outward  air,  the  milk  is 
driven  into  that  part,  where  it  is  lefs  refilled.  Lallly, 
the  voice  itfelf  is  owing  to  the  air  which  we  breathe  ; 
as  was  explained  in  a former  part  of  the  work. 


§11.  Oefophagus* 


Situation  and  figure.  The  oefophagus  is  a canal  part-^ 
ly  mufcular  and  partly  membranous ; which  commen- 
ces at  the  inferior  part  of  the  pharynx,  and  defeends 
along  the  neck  and  back  part  of  the  thorax  into  the 
abdomen.  While  it  lies  in  the  neck,  it  is  placed  be- 
tween the  middle  and  left  part  of  the  cervical  vertebra^ 
behind  the  left  part  of  the  trachea ; in  the  thorax,  it 
is  fituated  between  the  layers  of  the  polterior  medialti- 
num,  and  defeends  to  the  fourth  or  fifth  vertebra  of  the 
back,  in  the  fame  diredion  which  it  had  above  ; there 
it  inclines  a little  from  left  to  right,  till  it  reaches  the 
ninth  rib,  to  make  way  for  the  aorta ; afterwards  it 
inclines  from  right  to  left,  and  from  behind  forward. 
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to  get  through  the  diaphragm  into  the  upper  orifice  of 
the  ftomach. 

Strucfure  and  coats.  It  is  made  up  of  feveral  coats 
almoft  in  the  fame  manner  as  the  ftomach,  of  which 
it  is  the  continuation.  The  firfl:  coat,  while  in  the  tho- 
rax, is  formed  only  by  the  duplicature  of  the  pofterior 
part  of  the  mediaflinurn,  and  is  wanting  above  the 
thorax  and  in  the  neck,  where  the  outer  coat  of  the 
oefophagus  is  only  a continuation  of  the  cellular  fub- 
flancc  belonging  to  the  neighbouring  parts. 

The  fecond  coat  is  mufcular,  being  made  up  of  feve- 
ral ftrata  of  flefhy  fibres.  The  outermoft  are  moftly 
longitudinal,  and  their  quantity  is  much  greater  than 
that  on  the  reft  of  the  alimentary  canal ; but  they  are 
not  ail  continued  from  one  end  of  the  oefophagus  to 
the  other.  Tbe  following  ftrata  are  obliquely  tranf- 
verfe,  and  the  innermoft  are  turned  a little  obliquely 
the  contrary  way.  They  crofs  each  other  irregularly 
in  many  places,  but  arc  neither  fpiral  nor  annular. 

The  third  is  termed  the  nervous  coat^  and  is  like  that 
of  the  ftomach  and  inteftines.  It  is  differently  folded 
or  plaited,  according  to  its  length,  being  much  wider 
than  the  mufcular  coat ; and  it  is  furrounded  by  a 
whitifh,  foft,  fine  filamentary  fubftance,  like  a kind  of 
cotton,  which,  when  fteeped  in  water,  fwclls  and  grows 
thicker. 

The  fourth  or  innermoft  coat  refembles  in  fome  mea- 
fure  that  of  the  inteftines  ; except  that,  inftead  of  the 
villi,  it  has  fmail  and  very  fhort  papillae.  It  is  folded 
lengthwife  like  the  third  coat ; fo  that  the  oefophagus, 
when  cut  acrofs,  reprefents  one  tube  within  another. 
Through  the  pores  of  this  coat,  a vifeid  lympha  is  con- 
tinually difeharged. 

The  upper  end  of  the  oefophagus  is  fupplied  with 
arteries  from  the  laryngeae  inferiores  ; farther  down  it 
has  branches  from  thofe  which  fupply  the  pericardium  ; 
the  reft  of  it  is  fupplied  by  the  arteriae  bronchiales. 

The  veins  go  into  the  fuperior  laryng^als,  to  the  top 
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of  the  fuperior  vena  cava,  to  the  vena  azygos  and 
bronchial  veins. 

The  nerves  are  chiefly  from  the  eighth  pair  : fome 
fmall  branches  come  from  the  great  fympathetics. 

§ 12.  Du&us  Thoracicus, 

The  thoracic  duQ:  is  a thin  tranfparent  canal,  which 
runs  up  from  the  receptaculum  chyli  along  the  fpitia 
dorfi,  between  the  vena  azygos  and  aorta,  as  high  as 
the  fifth  vertebra  of  the  back,  or  higher.  From  thence 
it  pafles  behind  the  aorta  toward  the  left  hand,  and 
afeends  behind  the  left  fubclavian  vein,  where  it  terrain 
nates,  in  fome  fubjeds,  by  a kind  of  veficula,  in  others 
byfeveral  branches  united  together,  and  opens  into  the 
back-fide  of  the  fubclavian  vein  near  the  outfide  of  the 
internal  jugular. 

This  canal  is  plentifully  furniftied  with  femilunar 
valves  turned  upward.  Its  opening  into  the  fubclavian 
vein  is  covered  by  valves,  fo  difpofed  as  to  permit  the 
entrance  of  the  chyle  into  the  vein,  and  hinder  the 
blood  from  running  into  the  dud.  It  is  fometimes 
double,  one  lying  on  each  fide  j and  fometimes  it  is  ac- 
companied by  appendices,  called  pampimfomes. 
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CHAP.  III. 


Of  the  Abdomen. 


HE  whole  fore-part  of  the  abdomen  forms  an  ob- 


long  convexity  like  an  oval  vault,  more  or  Icfs 
prominent  in  the  natural  ftate,  in  proportion  to  the 
quantity  of  fat  upon  it  and  of  food  contained  in  it,  or 
to  the  different  degrees  of  pregnancy  in  women.  The 
hypogaftric  and  umbilical  regions  are  more  fubje£l  to 
thefe  varieties  than  the  epigaltric  region. 

On  the  (ides,  between  the  hypochondria  and  offa 
ilium  or  haunch,  the  abdomen  is  commonly  a little  con- 
tra£led;  and  backward,  about  the  middle  of  the  regio 
lumbaris,  it  is  gently  depreffed,  forming  a kind  of 
tranfverfe  cavity,  anfwcririg  to  the  natural  incurvation 
of  the  lumbar  portion  of  the  fpina  dorfi. 

This  anterior  convexity,  and  poftcrior  cavity,  change 
as  we  (it,  (land,  kneel,  lie  at  our  full  length,  or  with 
the  thighs  bent ; and  thefe  variations  depend  on  the 
particular  fituation  of  the  offa  innominata  in  thefe  dif- 
ferent poftures. 

In  (landing,  the  convexity  of  the  belly,  and  cavity 
of  the  loins,  are  more  confiderable  than  in  mod  other 
fituations  ; for  then  the  lower  extremity  of  the  os  fa- 
crum  is  turned  very  far  back,  and  confequently  the  os 
pubis  very  much  down.  In  this  fituation  of  the  pelvis, 
the  inteftines  fall  naturally  forward,  and  thus  increafe 
the  convexity  of  the  abdomen ; and  as  the  vertebras  of 
the  loins  are  very  much  bent  at  the  fame  time,  the  ca- 
vity in  that  place  muft  likewife  be  very  confiderable. 

In  kneeling,  the  olTa  pubis  are  dill  lower  than  when 
we  dand : and  this  not  only  increafes  the  hollow  of  the 
loins,  and  throws  the  abdomen  and  its  vifeera  more 
outward  or  forward,  but  alfo  in  fome  meafure  drains 
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the  abdominal  mufcles;  which  is  fo  uneafy  to  fome  per- 
fons,  as  to  caufe  them  to  faint  away. 

This  depreilion  of  the  os  pubis  in  kneeling  depends 
partly  on  the  tendon  of  the  two  mufcuU  redi  anterio- 
res ; the  lower  tendons  of  which  are,  in  this  fituation, 
drawn  with  violence  under  the  condyloide  pulley  of  the 
os  femoris. 

When  we  fit  in  the  common  manner,  that  is,  with 
the  thighs  itretched  out  in  a plane  parallel  to  that  of  the 
feat,  the  convexity  of  the  belly  and  hollow  of  the  loins 
diminifh. 

For  the  pelvis  being  in  this  fituation  fupported  on 
the  tubercula  ifehii,  and  thefe  tubercles  being  very  near 
the  fore* part  of  the  pelvis,  the  trunk  of  the  body  pref- 
fing  on  the  os  facrum  muff  lower  the  pelvis  behind, 
and  raife  it  before. 

When  we  lie  upon  the  back  at  full  length,  and  with 
the  thighs  extended,  the  belly  is  lefs  convex,  but  more 
ftretched  and  hard;  whereas,  when  the  thighs  are  bent, 
it  is  foft  and  lax.  In  this  fituation,  the  regio  lumbaris 
is  almoft  flat  and  very  little  deprefled. 

When  we  lie  on  the  back,  and  raife  the  head,  or  en- 
deavour to  raife  it,  we  feel  a tendon  in  the  fore-part  of 
the  abdomen,  which  increafes  in  proportion  to  the 
force  we  ufe  in  raiding  the  head. 

Integuments  of  the  abdomen^  The  anterior  portion  of 
it  is  not  only  thinner  and  more  compad  than  the  po- 
fterior,  as  has  been  already  obferved,  but  it  has  this 
likewife  peculiar  to  it,  that  it  may  be  naturally  incrca- 
fed  very  much  in  breadth,  and  fometimes  in  a very  ex- 
traordinary manner,  without  lofing  any  thing  of  its 
thicknefs,  in  proportion  to  what  it  gains  in  breadth. 

The  cells  of  the  membrana  adipofa,  which  covers  the 
convex  part  of  the  abdomen,  are  difpofed  in  a very  re- 
gular manner,  as  we  difeover  by  difieding  the  fkin  from 
the  mufcles ; for  then  there  appears  on  the  inner  fur- 
face  of  the  membrana  adipofa  a longitudinal  line  like 
a kind  of  raphe,  produced  by  the  meeting  of  the  cel- 
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iular  rows,  which  form  angles  fucceffively,  one  above 
another,  oppofite  to  the  linea  alba  of  the  abdomen. 
The  cells  in  thefe  rows  are  more  oblong  than  the  reft, 
and  in  a manner  oval,  or  like  a grain  of  wheat. 

Cavity  of  the  abdomen*  The  appendix  enfiformxs  of 
the  fternum,  the  cartilaginous  portions  of  the  laft  pair 
of  true  ribs,  thofe  of  the  firll  four  pairs  of  falfe  ribs, 
all  the  fifth  pair,  the  five  lumbar  veriebras,  the  ofla  in- 
nominata,  the  os  facrum,  and  os  coccygis,  form  the 
bony  Tides  of  the  cavity  of  the  abdomen. 

The  diaphragm,  the  mufcles  called  particularly  muf 
cult  abdominis^  the  quadrati  lumborum^  pfiai^  tliaci^  the 
mufcles  of  the  coccyx^  and  of  the  intejlinum  reBum^  form 
the  chief  part  of  the  circumference  of  this  cavity ; and 
its  whole  inner  furface  is  lined  by  a membranous  cx- 
panfion,  termed  peritoneum,  all  thefe  parts  being  co- 
vered by  the  integuments  already  fpoken  to.  As  addi- 
tional or  auxiliary  parts,  we  might  likewife  add  fome 
portions  of  the  facro-Iumbares,  longiflimi  dorfi,  vertc- 
brales,  glutsei,  &c. 

The  cavity  of  the  abdomen  is  of  an  irregularly  oval 
figure,  but  ftill  fymmetrical.  On  the  forefidc  it  is  uni- 
formly arched  or  oval,  and  its  greateft  capacity  is  even 
with  the  navel  and  nearclt  part  of  the  hypogaftrium. 
On  the  upper  fide  it  is  bounded  by  a portion  of  a vault, 
very  much  inclined.  On  the  back-fide  it  is  in  a manner 
divided  into  two  cavities  by  the  jetting  cut  of  the  ver- 
tebras of  the  loins.  On  the  lower  fide,  it  contrads  gra- 
dually all  the  way  to  what  1 call  the  little  edge  of  the  pel- 
vis; and  from  thence  expands  again  a little  as  far  as  the 
os  coccygis,  and  tubercles  of  the  ifehium,  terminating 
in  the  void  fpace  between  thefe  three  parts. 

J I.  Peritonaum* 

Having  carefully  removed  the  mufcles  of  the  abdo- 
men, the  firft  thing  wc  difeover  is  a very  confidcrable 
membranous  covering,  which  adheres  i^imediately  to 
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the  inner  furface  of  the  mufculi  tranfverfl,  and  of  all 
the  other  parts  of  this  cavity;  and  involves  and  inverts 
all  the  vifeera  contained  therein,  as  in  a kind  of  bag. 
This  membrane  is  named  feritonezum^  from  a Greek 
word,  which  fignifies  to  be  fpread  around. 

The  peritonaeum,  in  general,  is  a membrane  of  a 
pretty  clofe  texture,  ana  yet  very  limber  and  capable 
of  a very  great  extenfion ; after  which  it  can  recover 
itfelf,  and  be  contraded  to  its  ordinary  fize ; as  we  fee 
in  pregnancy,  dropfies,  corpulency,  and  repletion. 

It  may  be  looked  upon  as  a fingle  membrane,  al- 
though it  has  been  deferibed  by  many  anatomifts  as  a 
duplicature  of  two  diftind  membranous  laminae.  But, 
properly  fpeaking,  the  internal  portion  alone  deferves 
the  name  of  a membranous  lamina^  as  being  the  main 
body  of  the  peritonaeum.  The  external  portion  may 
properly  enough  be  termed  the  cellular  fuhjlance  of  the 
feritonceum. 

The  inner  furface  of  the  peritonaeum  is  very  fmooth, 
and  polilhed  on  that  fide  which  is  turned  to  the  cavity 
and  vifeera  of  the  abdomen,  and  continually  moiftened 
by  a ferous  fluid  difeharged  through  almoft:  impercept- 
ible pores. 

Thefe  pores  may  be  feen  by  fpreading  a portion  of 
the  peritonaeum  on  the  end  of  the  finger,  and  then  pull- 
ing it  very  tight  on  all  fides  ; for  then  the  pores  are  di- 
lated, and  fmall  drops  may  be  obferved  to  run  from 
them,  even  without  a microfeope. 

The  fources  'of  this  fluid  are  chiefly  from  the  exha- 
lent  veflels.  The  whitifh  corpufcles  found  in  difeafed 
fubjedls  are  no  proof  of  the  glands,  which  fome  anato- 
mirts  place  there  in  the  natural  ftate. 

The  cellular  fubftance,  or  external  portion  of  the  pe- 
ritonaeum, adheres  very  clofely  to  the  parts  which  form 
the  infides  of  the  cavity  of  the  abdomen  ; and  it  is  not 
every  where  of  an  equal  thicknefs.  In  fome  places  it 
is  in  a very  fmall  quantity,  and  fcarcely  any  appears  at 
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the  tendinous  or  aponeurotic  portions  of  the  mufculi 
tranfvcrfi,  and  on  the  lower  fide  of  the  diaphragm. 

In  all  other  places  it  is  thicker,  and  forms  cells  ex- 
panded into  very  fine  laminae,  which,  in  difeafed  fub- 
je£ls,  become  fometimes  fo  broad  and  thick,  as  to  re- 
femble  fo  many  diftin£t  membranes. 

In  fome  places,  this  fubfRnce  is  every  way  like  a 
xnembrana  adipofa,  being  filled  with  fat,  as  round  the 
kidneys,  and  along  the  flefhy  portions  of  the  tranfverfe 
mufcles,  to  which  it  adheres.  It  entirely  furrounds 
fome  parts,  as  the  bladder,  ureters,  kidneys,  fpermatic 
vcflels,  &c.  and  it  is  in  thefe  places  improperly  termed 
the  dupUcature  of  the  peritoneum. 

Befides  thefe  differences  in  thicknefs,  the  cellulai^ 
fubftance  has  feveral  elongations,  which  have  been 
called  frodu6lions  of  the  peritoneum.  Two  of  thefe  pro- 
dudions  accompany  and  invert  the  fpermatic  ropes  in 
males,  and  the  vafcular  ropes,  commonly  called  the 
found  ligaments^  in  women.  There  are  other  two, 
which  pafs  under  the  ligamentum  Faliopii,  with  the 
crural  veffels,  which  they  involve ; and  they  arc  gra- 
dually loft  in  their  courfe  downward. 

To  thefe  four  produdions  of  the  cellular  fubftance  of 
the  peritonseum  we  may  add  a fifth,  which  is  fpread  on 
the  neck  of  the  bladder ; and  perhaps  a fixth,  which 
accompanies  the  inteftinum  redum.  All  thefe  elonga- 
tions pafs  out  of  the  cavity  of  the  abdomen,  and  may 
be  termed  external^  to  diftinguifh  them  from  others 
that  remain  in  the  abdomen,  and  arc  called  internal;  of 
which  hereafter. 

The  great  blood-veffcls,  that  is,  the  aorta  and  vena 
cava,  are  likewife  involved  in  this  cellular  fubftance  of 
the  peritonseum.  In  a word,  it  involves  immediately 
and  feparately  all  the  parts  and  organs  which  are  com- 
monly faid  to  lie  in  the  duplicature  of  the  peritonseum^ 

The  true  lamina,  or  membranous  portion  of  the  pe- 
ritonaeum, is  conneded  by  the  intervention  of  the  cel- 
lular fubftance  to  the  inner  furfacc  of  the  cavity  of  the 
3 abdomen  j 
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abdomen ; but  it  does  not  naturally  accompany  the  ex- 
ternal  elongations  of  that  fubftance.  It  only  covers  the 
origin  or  bafis  of  thefe  produdions,  without  any  alte* 
ration  in  its  own  furface  at  thefe  places. 

It  has,  neverthelefs,  produdions  of  its  own ; but 
they  are  very  different  from  thofe  of  the  cellular  fub- 
ftance;  for  they  run  from  without  inward,  that  is,  they 
advance  from  the  convex  fide  of  the  great  bag  of  the 
peritonaeum  into  the  cavity  of  that  bag,  feme  more,  fome 
lefs,  and  alfo  in  different  manners,  as  if  the  fides  of  a 
large  ball  or  bladder  were  thruft  inward  into  the  cavity 
of  the  ball  or  bladder. 

Of  thefe  internal  elongations  of  the  peritoneum, 
fome  are  fimply  folded  like  a duplicature ; fome  are 
expanded  like  inverted  bags,  or  facculi,  to  contain 
fome  vifeus ; fome  begin  by  a fimple  duplicature,  and 
are  afterwards  expanded  into  a cavity  which  contains 
fome  organ ; fome  are  alternately  extended  in  the  form 
of  fimple  duplicatures  and  of  cavities  ; and,  laftly,  fome 
form  only  a fmall  eminence  on  the  inner  furface  of  the 
great  cavity  of  the  peritonaeum. 

Under  the  firfl  fpecies  of  thefe  produftions,  we  may 
bring  the  membranous  ligaments  of  the  abdomen,  fuch 
as  thofe  of  the  liver,  colon,  &c.  We  fee  the  fecond 
fpccies  in  the  external  membrane  of  the  liver;  the 
third  in  the  mefentery  ; the  fourth  in  the  mcfocolon ; 
and  the  fifth  at  the  kidneys  and  ureters. 

Befidcs  the  external  produdions  of  the  cellular  fub- 
ftance  of  the  peritonaeum,  it  has  the  fame  number  of 
internal  elongations  with  the  true  lamina ; which  lie 
between  all  the  duplicatures,  and  line  the  infides  of  all 
the  cavities,  or  that  fide  next  the  vifccra  contained  in 
them. 

The  veffels  and  nerves  of  the  peritonaeum  are  from 
thofe  that  fupply  the  neighbouring  parts.  The  arteries 
come  from  the  mammariae  internae,  the  intercoftales 
inferiores,  the  lumbares,  the  arteriae  facrae,  the  ilio- 
lumbares,  the  epigaftricae,  the  fmall  anterior  iliacs,  the 
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inferior  diaphragmatics,  and  from  the  veffels  which 
fupply  the  abdominal  vifcera.  The  veins  correfpond- 
ing  with  thefe  arteries  have  the  fame  courfe  and  bear 
the  fame  names.  The  nerves  of  this  membrane  are 
few  in  number,  and  fmall  : they  come  from  the  great 
intercoftals  from  the  lumbars  and  facrals. 

The  ufes  of  the  peritonaeum,  Tn  general,  feem  to  be 
very  evident  from  the  defcription  which  has  been  given 
of  it : and  the  chief  of  thefe  ufes  are,  to  line  the  cavity 
of  the  abdomen,  to  inveft  the  vifcera  contained  in  that 
cavity  as  in  a common  bag,  to  fupply  them  with  par- 
ticular coats,  to  form  productions,  ligaments,  connec- 
tions, folds,  vagirise,  &C;  as  we  fhall  fee  hereafter. 

The  fine  fluid  which  tranfudes  through  the  whole  in- 
ternal furface  of  the  peritonseuin  prevents  the  inconve- 
niences which  might  arife  from  the  continual  frictions 
and  motions,  to  which  the  vifcera  of  the  abdomen  are 
expofed,  either  naturally  or  by  external  impulfes. 

We  mull  here  obferve,  that  it  is  the  common  cuftom 
to  demonftrate  four  ligamentary  ropes,  termed  the  um^ 
bilical  vejfels^  before  the  peritonaeum  is  opened,  becaufe 
they  adhere  to  the  umbilicus ; and  three  of  them  are 
really  veflfels  in  the  foetus,  viz.  two  umbilical  arteries 
and  one  vein.  We  are  in  a manner  obliged  to  fubmk 
to  this  cuftom  in  public  anatomical  demonftrations, 
w^here  we  have  but  one  fubjeCl  for  the  whole;  but  as 
we  are  here  under  nofuch  neceflity,  we  refer  the  deferip- 
tion  of  thefe  ligaments  to  other  more  proper  places  of 
this  work.  The  venal  ligament  fhall  be  deferibed  in  the 
hiftory  of  the  liver ; and  the  two  arterial  ligaments,  to- 
gether with  the  urachus,  which  is  the  fourth,  in  the 
hiftory  of  the  bladder. 

It  is  fufficient  to  obferve  here  in  general,  that  three 
of  thefe  umbilical  ropes  or  ligaments  are  involved  fe- 
parately,  and  fuftained  by  a production  or  duplicature, 
which  the  peritonseum  fends  into  the  cavity  of  the  ab- 
domen in  form  of  a falx. 
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§ 2.  Veniriculus* 

Situation  and figure  of  the  Jlomach.  Th£  ftomach  is  a 
great  bag  or  refervoir,  fituated  partly  in  the  left  hypo- 
chondrium,  and  partly  in  the  epigaftrium. 

The  figure  of  the  ftomach  is  like  that  of  a bag-pipe; 
that  is,  it  is  oblong,  incurvated,  large,  and  capacious, 
at  one  end,  and  fmall  and  contra(fted  at  the  other.  We 
lec  this  figure  moft  evidently  when  the  ftomach  is  mo- 
derately filled  with  air  or  with  any  other  fluid. 

The  curvature  of  the  ftomach  gives  us  occafion  to 
diftinguifli  two  arches  in  it ; one  large,  which  runs 
along  the  greateft  convexity  ; and  one  fmall,  directly 
oppofite  to  the  former.  Thefe  arches  are  named  the 
great  and  fmall  curvatures  of  the  ftomach  ; and  by  the 
fides  of  the  ftomach,  we  underftand  the  two  lateral 
portions  which  lie  between  the  two  arches. 

The  ftomach  has  two  extremities ; one  large  and 
one  fmall.  It  has  two  openings,  called  the  orifices  of 
the  flomach;  one  between  the  great  extremity  and  the 
fmall  curvature,  the  other  at  the  end  of  the  fmall  or 
contraded  extremity.  The  firft  opening  is  a continua- 
tion of  the  cefophagus ; the  other  joins  the  intcftinal 
canal,  and  is  called  by  the  name  of  -pylorus^ 

The  ftomach  is  not  fituated  in  the  left  hypochondri- 
um  and  epigaftric  region,  in  the  manner  reprefented  in 
moft  of  the  figures.  It  lies  tranfverfely,  obliquely,  and 
almoft  laterally;  in  fuch  a manner  as  that  the  great  ex- 
tremity, and  the  orifice  next  it,  are  on  the  left  hand  ; 
and  the  fmall  extremity,  with  its  orifice,  or  the  pylo- 
rus, on  the  right  hand,  and  lower  and  more  inclined 
than  the  former:  Therefore  we  ought,  with  the  ancient 
anatomifts,  to  call  one  of  thefe  orifices  fuperior^  the 
other  inferior. 

The  great  extremity  of  the  ftomach  is  in  the  left  hy- 
pochondrium,  and  for.  the  moft  part  immediately  under 
the  diaphragm:  yet  the  fuperior  orifice  is  not  in  the  left 
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hypochondrium,  but  almofl  oppolite  to,  and  very  near 
the  middle  of,  the  bodies  of  the  lowed  vertebras  of  the 
back. 

The  fmall  extremity  of  the  ftomach  does  not  reach  to 
the  right  hypochondrium.  It  bends  obliquely  back- 
ward toward  the  upper  orifice  : fo  that  the  pylorus  lies 
about  two  fingers  breadth  from  the  body  of  the  verte- 
bras immediately  under  the  fmall  portion  of  the  liver  ; 
and  confequently  lower  down,  and  more  forward,  than 
the  other  orifice  by  almod  the  fame  diftance.  This  ex- 
tremity of  the  ftomach  has  fometimes  a particular  dila- 
tation on  the  fide  next  the  great  curvature. 

According  to  this  natural  fituation,  the  ftomach, 
efpecially  when  full,  is  fituated  with  its  great  curva- 
ture forward  and  a little  downward,  and  its  fmall  cur- 
vature backward  and  a little  upward. 

One  of  the  lateral  convex  Tides  is  turned  upward,  the 
other  downward  ; and  not  forward  and  backward  as 
they  appear  in  dead' bodies,  where  the  inteftines  do  not 
fupport  them  in  their  natural  fituation. 

if  we  divide  the  ftomach  along  the  two  curvatures 
into  two  equal  parts,  we  fhall  fee  that  the  two  orifices  do 
not  both  adhere  to  the  fame  half  of  this  divifion,  as  we 
would  be  apt  to  imagine  according  to  the  common  no- 
tion ; but  that  the  diaphragmatic  orifice  is  entirely  in 
the  upper  half,  and  the  inteftinal  orifice  in  the  lower. 

Therefore  the  body  of  the  ftomach  is  fo  far  from  ly- 
ing in  the  fame  plane  with  the  osfophagus,  as  it  is  com- 
monly reprefented  in  figures  drawn  from  a ftomach 
taken  out  of  the  body  and  laid  upon  a table,  that  it 
forms  an  angle  or  fold  immediately  at  the  paftagc  of 
the  oefophagus  through  the  fmall  mufcle  of  the  dia- 
phragm ; and  it  is  on  account  of  this  angle  that  the  fu- 
perior  orifice  is  turned  backward. 

Structure  of  the  Jiomach,  The  ftomach  is  compofed  of 
feveral  parts ; the  chief  of  which  are  the  different  ftrata 
which  form  its  fubftance,  to  which  anatomifts  give  the 
name  of  tunica  or  coats,  Thefe  coats  are  commonly 
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Ireckoned  to  be  four  in  number ; the  outer  or  common, 
the  flefliy  or  mufcular,  the  nervous  or  aponeurotic,  and 
the  villous  or  inner  coatj  and  they  are  afterwards  fub- 
divided  fcveral  ways. 

The  firft  or  outcrmoft  coat  is  fimply  membranous, 
being  one  of  the  internal  produdlions  of  the  peritonaeum. 
This  appears  evidently  auhe  connexion  of  the  fuperior 
orifice  with  the  diaphragm,  where  the  external  mem- 
brane of  the  ftomach  is  really  continuous  with  the  mem- 
brane, which  lines  the  inferior  furface  of  the  diaphragm; 
and  it  is  from  this  that  it  has  been  named  the  common  coat. 

The  fecond  or  mufcular  coat  is  made  up  of  feveral 
planes  of  fibres,  which  may  all  be  reduced  to  two ; 
one  external,  the  other  internal.  The  external  coat  is 
longitudinal,  though  in  different  refpedfs  following 
nearly  the  diredion  of  the  curvatures  and  convexities 
of  the  ftomach  ; and  the  internal  plane  is  tranfverfely 
circular. 

The  fibres  of  the  external  plane  run  flanting  in  feve- 
ral places ; and  are  interfered  by  fmall  oblique  whitifh 
lines,  which  feem  to  be  in  fome  meafure  tendinous. 
This  plane  is  ftrengthened  by  a particular  fafciculus 
which  runs  along  the  fmall  curvature,  its  fibres  appear- 
ing to  be  lefs  oblique  than  thofe  of  the  great  plane. 

The  fibres  of  the  inner  or  circular  plane  of  this  muf- 
cular coat  are  ftronger  than  thofe  of  the  outer  plane. 
They  are  rather  fegments  which  unite  at  different  di- 
ftances,  than  entire  circles  ; and  they  are  likewife  in- 
terfered by  great  numbers  of  fmall  white  lines,  in 
fome  meafure  tendinous  and  very  oblique,  which  all 
together  reprefent  a kind  of  net-work,  the  areola:  or 
mefhes  of  which  are  very  narrow. 

As  thefe  circles  or  fegments  advance  on  the  great  ex- 
tremity of  the  ftomach,  they  diminifti  gradually,  and 
form  a kind  of  mufcular  vortex ; the  centre  of  which  is 
in  the  middle  of  that  extremity. 

Between  the  outer  and  inner  planes,  round  the  fupe- 
rior orifice,  there  are  two  diftinft  planes  about  the 

X 2 breadth 


%\6  Of  the  abdomen.  Part VI. 

breadth  of  a finger,  and  very  oblique,  which  furround 
this  orifice  in  oppofite  diredions,  and  interfeQ  each 
other  where  they  meet  on  the  two  lateral  Tides. 

Along  the  middle  of  each  lateral  fide  of  the  fmall  ex- 
tremity, there  runs  a tendinous  or  ligamentary  flat 
portion,  above  a quarter  of  an  inch  in  breadth,  which 
terminates  in  the  pylorus.  Thefe  two  portions  lie  be- 
tween the  common  and  mufcular  coats,  and  adhere 
very  flrongly  to  the  firfl. 

Between  the  two  fame  coats,  there  is  a cellular  fub- 
flance  which  adheres  very  clofely  to  the  external  coatj 
and  infinuates  itfelf  between  the  flefhy  fibres  of  the  fe- 
cond,  all  the  way  to  the  third,  as  may  be  perceived  by 
blowing  it  up.  Some  make  it  a diftinft  coat,  and  call 
it  tunica  cellulofa  ; but  it  is  no  more  than  the  cellular 
portion  of  the  membranous  coat,  like  the  cellular  por- 
tion of  the  peritonaeum. 

The  third  coat,  called  commonly  tunica  nervofa,  but 
properly  tunica  cellulcja^  is  compofed  of  capillary  vcf- 
fels  and  nerves,  with  a very  large  proportion  of  cellu- 
lar fubftance.  On  the  concave  fide  it  fcems  to  be  of 
a very  loofe  fpongy  or  filamentary  texture,  refembling 
fine  cotton,  as  may  be  fecn  by  macerating  it  a little  in 
clear  water,  which  fwclls  it  confiderably  in  a very  fhort 
fpace  of  time.  It  is  fupported  by  a kind  of  ground- 
work of  a very  fine  ligamentary  or  aponeurotic  fila- 
ments which  interfed  each  other  obliquely,  much  in 
the  fame  manner  as  the  third  coat  of  the  inteflines,  of 
which  hereafter  ; and  it  adheres  to  the  convex  fide  of 
the  villous  coat. 

The  fourth  coat  of  the  flomach  has  been  termed  by 
Fallopius  tunica  villofay  becaufe,  when  it  fwims  in  clear 
water,  fomething  is  feen  in  it  like  the  pile  of  velvet. 
The  ancients  called  it  tunica  fimgofa  ; and  perhaps  this 
name  agrees  beft  with  its  true  ftrudure. 

Thefe  two  coats  are  of  a larger  extent  than  the  two 
former,  and  they  join  in  forming  large  rugae  on  the 
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concave  furface  of  the  ftomach ; the  greatefl  part  of 
which  is  tranfverfe,  though  irregular  and  waving. 
There  are  likewife  fome  longitudinal  ones  which  inter- 
fed  the  others ; but  at  the  pylorus  they  all  become 
longitudinal,  and  terminate  there. 

At  the  fuperior  orifice  of  the  ftomach,  thefe  rugae 
are  in  a manner  radiated,  and  fee m to  be  a continua- 
tion of  the  plic^  or  folds  of  the  oefophagus  j only  they 
are  thicker ; and  where  thefe  rugae  and  plicae  meet, 
they  form  a fort  of  crown,  w^hich  diftinguifhes  the  fu- 
perior orifice  of  the  ftomach  from  the  inferior  extre- 
mity of  the  (xfophagus. 

In  the  interftices  of  thefe  rugae,  there  is  often  found 
a fort  of  flimy  mucus,  with  which  the  whole  cavity  of 
the  ftomach  feems  likewife  to  be  moiftened.  This  mu* 
cus,  which  is  termed  fuccus  gajlricus  or  ftomachlcus ^ is 
much  more  fluid  in  living  than  in  dead  bodies,  and 
has  been  fuppofed  by  Window,  Leber,  hz.  to  be  fup- 
plied  by  fmall  glands  fituated  in  the  fubftance  of  the 
ftomach.  But  Morgagni  and  Haller  have  feldom  feen 
fuch  an  appearance  ; and  Sabatier  obferves,  that  wLen 
fuch  an  appearance  is  met  with,  it  may  be  confidered 
as  the  effed  of  difeafe,  and  that  nothing  is  more  doubt- 
ful than  the  exiftence  of  glands  in  this  place. 

On  the  inner  furface  of  the  fmall  extremity  of  the 
ftomach,  at  the  place  where  it  ends  in  the  inteftinal 
canal,  we  obferve  a broad,  thin,  circular  border,  with 
a roundifh  hole  in  the  middle.  This  hole  is  the  infe^- 
rior  orifice  of  the  ftomach,  called  by  the  Greeks  fylo- 
rzis,  w'hich  fignifies  a porter. 

This  border  is  a fold  or  duplicature  of  the  two  in- 
ner coats  of  the  ftomach,  the  nervofa  and  villofa  ; and 
it  is  formed  in  part  by  a fafciculus  of  flefhy  fibres  fixed 
in  the  duplicature  of  the  tunica  nervofa,  and  diftin- 
guifhed  not  only  from  the  other  fiefliy  fibres  of  the  ex- 
tremity of  the  ftomach,  but  alfo  from  thofe  of  the  iu- 
teftines,  by  a thin,  whitifli  circle,  which  appears  even 
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through  the  external  or  common  coat,  round  the  union 
of  the  lliomach  and  intcftines. 

The  figure  of  the  pylorus  is  that  of  a ring,  tranf? 
verfely  flatted  ; the  inner  edge  of  which,  or  that  next 
the  centre,  is  turned  obliquely  toward  the  inteftines. 
This  inner  edge  runs  naturally  more  or  lefs  into  little 
plaits  or  gathers,  like  the  mouth  of  a purfe  almoft:  (hut; 
all  which  particulars  are  very  different  from  what  fi- 
gures and  dried  preparations  would  make  us  believe. 
It  is  therefore  a kind  of  fphincler,  which  can  contraQ 
the  inferior  orifice  of  the  ftomach,  but  feems  not  ca- 
pable of  (hutting  it  quite  clofe. 

Arteries  of  the  Jlomach,  The  principal  arteries  of  the 
ftomach  are  the  coronaria  finiftra,  which  goes  firft  to 
the  cardia,  and  from  this  runs  along  the  fiiiall  cur- 
vature ; coronaria  dextra,  which  runs  from  the  arteria 
hepatica  to  the  right  end  of  the  fmall  curvature,  and 
joins  the  coronaria  finiftra ; gaftro-epiploeca  dextra, 
which  arifes  from  the  arteria  hepatica,  and  runs  along 
the  great  curvature ; arteria  gaftro-epiploeca  finiftra 
and  vafa  brevia,  which  arife  from  the  arteria  fplenica, 
and  run  along  the  left  end  of  the  great  curvature. 

Thefe  two  arterial  arches  fend  a great  number  of 
branches  toward  each  other  on  both  Tides  of  the  fto- 
mach ; and  thefe  branches  are  gradually  ramified  in 
different  diredions,  by  very  different  divifions  and  Tub- 
divifions ; the  greateft  part  of  which  communicate  with 
thofe  from  the  other  artery. 

From  thefe  frequent  ramifications  and  communica- 
tions of  the  arterial  arches  of  the  ftomach,  two  differ- 
ent reticular  textures  arife;  whereof  one,  which  is  the 
largeft,  lies  between  the  common  and  mufcular  coats 
in  the  cellular  fubftance  found  there  : the  other,  which 
is  very  fine,  lies  on  the  furface  of  the  tunica  nervofa. 
This  latter  is  a produdion  of  the  firft,  being  formed 
by  means  of  a great  number  of  very  (hort  rami,  which 
^o  out  from  the  other,  and  pafs  through  the  fmall  in- 
icrftices  between  the  fibres  of  the  mufcular  coat. 
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By  artificial  injedions  we  can  fhow  a third  extreme- 
ly fine  reticular  texture  of  capillary  veffcls,  which  run 
between  the  glandular  bodies  and  papillae  of  the  tunica 
villofa.  Thefe  do  not  feem  in  the  natural  hate  to  be 
purely  blood-veffels,  as  inflammations  and  injedions 
may  incline  us  to  think. 

The  arteries  of  the  flomach  come  originally  from 
caeliaca,  by  means  of  the  hepatica,  fplenica,  and  co- 
ronaria.  The  pylorica  and  mefenterica  fuperior  like- 
wife  contribute  to  them  by  communications,  more  or 
lefs  immediate,  x They  communicate  alfo  with  the 
mammari^  internse,  and  diaphragmaticie,  and,  by 
means  of  the  epigaflrica  finiftra,  with  the  mefenterica 
inferior. 

Veins  of  the  Jlomach,  The  veins  of  the  flomach  are 
ramifications  of  the  vena  portae  in  general ; and  in  par- 
ticular of  the  meferaica  major,  fplenica,  and  mefente- 
rica inferior ; the  diftribution  of  which  may  be  feen  in 
the  defeription  of  the  veins.  They  accompany  the  ar- 
teries more  or  lefs,  and  form  nearly  the  fame  kinds 
of  arches  and  reticular  textures;  with  this  difference, 
that  they  are  proportionably  greater,  their  reticular  a» 
reolae  larger,  and  their  external  communications  more 
frequent. 

Nerves  of  the  Jlomach*  Between  the  common  and 
mufcular  coats  of  the  flomach,  we  find  a great  number 
of  nerves  of  different  fazes.  Many  of  them  accompany 
each  other,  in  form  of  a broad  flat  fafcieulus,  along  the 
fmall  curvature  of  the  flomach,  from  the  fuperior  to  the 
inferior  orifice.  The  reft  are  fpread  in  different  di- 
reftions,  on  the  fades,  extremities,  and  great  curvature, 
forming  at  different  diftances  a kind  of  reticular  plex- 
us, from  which  a great  number  of  filaments  are  de- 
tached to  the  inner  coats. 

They  arife  chiefly  from  the  nervl  fympathetici  me- 
dii,  or  eighth  pair,  by  means  of  the  plexus  coronarius 
flomachicus  formed  round  the  fuperior  orifice  of  the 
ftomach,  by  the  expanfaon  of  the  extremities  of  two 
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large  ropes,  which  run  down  upon  the  oefophagus,  by 
the  name  of  nervi  jlomachici.  The  great  fympathetic 
nerve,  commonly  called  intercoflalis ^ contributes  like- 
wife  to  them,  by  communicating  filaments,  which  the 
plexus  ftomachicus  receives  from  the  femilunar  gan- 
glions of  the  plexus  hepaticus,  and  particularly  from 
the  plexus  fplenicus.  See  Walter*s  beautiful  and  accu- 
rate Tables  of  the  Nerves,  of  the  Thorax,  and  Abdomen. 

Ufes  of  the  Jlomach^  The  ftomach  receives  in  gene- 
ral whatever  the  mouth  and  tongue  fend  thither  thro"' 
the  canal  of  the  oefophagus : but  its  particular  ufe  is  to 
receive  the  aliments ; to  contain  them  for  a longer  or 
fhorter  time,  in  proportion  as  they  are  more  folid  or 
fluid ; and  to  digeft  them,  that  is,  to  put  them  in  a 
condition  to  be  turned  into  that  nutritious  fluid  called 
chyle. 

This  operation,  which  goes  by  the  general  name  of 
digejlion^  and  by  which  chylification  begins,  is  perform- 
ed partly  by  the  fuccus  gaflricus,  which  flows  conti- 
nually from  the  tunica  viilofa,  and  partly  by  the  conti- 
nual contraction  and  relaxation  of  the  mufcular  coat.  , 
Thefe  motions  in  men  are  but  very  weak,  and  nowife 
fufiicient  for  digeftion,  without  the  afliftance  of  the  al- 
ternate motions  of  the  diaphragm  and  mufcles  of  the 
abdomen. 

The  pylorus,  or  flefhy  circle  of  the  inferior  orifice  of 
the  ffomach,  ferves  to  retain  the  aliments  in  it,  till  they 
have  acquired  a fufiicient  degree  of  fluidity,  to  pafs  ea- 
fny  through  that  opening.  But  by  a particular  irrita- 
tion of  the  mufcular  coat  of  the  ftomach,  and  ftill  more 
by  a violent  contraction  of  the  diaphragm  and  mufcles 
of  the  abdomen,  the  contents  of  the  ftomach  may  be 
very  foon  forced  towards  the  fmall  extremity,  atid 
puflied  through  the  pylorus. 

The  gentle  and  alternate  motions  of  the  orbicular  fi- 
bres of  the  mufcular  coat  may  aflift  in  fending  thro* 
the  pylorus,  in  the  natural  way,  the  aliment  that  is 
fufficiently  digefted.  This  was  called  the  prijlaltic  or 
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vermicular  motion^  by  thofe  who  believed  that  it  is  fuc- 
ceflively  reiterated,  like  that  of  earth-worms  when  they 
creep. 

Trituration  might  be  a proper  enough  term  for  this 
operation,  provided  it  be  made  to  hgnify  only  a gentle 
agitation  or  adion  of  the  flelhy  fibres  in  a fubftance 
continually  moiftened  by  the  gaftric  liquor,  and  not  a 
violent  grinding  of  a dry  fubftance. 

The  fituation  of  the  ftomach,  which  is  nearly  tranf- 
verfe,  is  likewife  of  ufe  in  making  the  aliment  remain 
long  enough  in  that  cavity ; and  may  ferve  to  make 
the  length  of  this  ftay,  in  fonie  meafure,  arbitrary,  by 
means  of  the  different  poftures  of  the  body ; for  when 
we  lie  on  the  left  fide,  the  aliment  muft  remain  longer 
than  when  we  lie  on  the  right,  &c. 

The  obliquity  of  the  ftomach  may  ferve  to  clear  up 
a difficulty  that  very  much  torments  thofe  who  believe 
that  both  orifices  of  the  ftomach  lie  on  the  fame  level ; 
which  is,  how  any  heavy  fubftance,  once  got  into  the 
ftomach,  can  ever  rife  again  to  this  level,  to  pafs  into 
the  inteftines. 

§ 3.  The  Intejlines  in  general. 

Situation^  ftze^  and  divijion  of  the  intejlines.  Between 
the  pylorus  and  the  very  lowed  part  of  the  abdomen 
lies  a long  canal,  bent  in  a great  many  different  direc- 
tions by  numerous  convolutions  or  turnings,  called  the 
intejlines. 

This  canal,  thus  folded  and  turned,  forms  a confi- 
derable  bulk,  which  fills  the  greateft  part  of  the  cavity 
of  the  abdomen  ; and  it  is  connedted  through  its  whole 
extent  to  membranous  productions  or  continuations  of 
the  peritoneum,  principally  to  thofe  called  the  mefentery 
and  mefocolon;  of  which  hereafter. 

The  incurvations  of  the  inteftinal  canal  form  two 
arches  j a fmall  one,  by  which  it  is  connedted  to  the 
piefcntepy  and  mefocolon ; and  a great  one  on  the 

oppofite 


Or  THE  ABDOMEN. 


Part  VI. 


32t 

oppofite  fide,  which  lies  loofe.  The  whole  canal  is 
generally  about  fix  or  feven  times  as  long  as  the 
fubje£l. 

The  inteftinal  canal  is  neither  of  an  equal  lize  nor 
tbicknefs  through  its  whole  length  ; from  whence  ana* 
tomifts  have  taken  occafion  to  confider  its  different 
portions  as  fo  many  particular  inteftines,  and  to  divide 
them  all  into  fmall  and  great. 

And  as  they  ftill  found  fome  differences  in  each  clafs 
taken  altogether,  they  divided  each  into  three  portions, 
which  they  diftinguifhed  by  particular  names.  In  the 
fmall  inteftines,  the  three  portions  are  named  duodenum^ 
jejunum,  and  ileum  ; and  in  the  great  inteftines,  cacum^ 
colon,  and  re&um, 

StruBure  of  the  intejlines.  The  inteftines  in  general 
are  conipofcd  of  feveral  coats,  much  in  the  fame  man- 
ner with  the  ftomach.  The  firft  and  outermoft  is  a con- 
tinuation of  the  mefentery,  or  of  fome  other  elongation 
or  duplicature  of  the  peritonaeum. 

This  is  commonly  termed  the  common  coat ; and  it 
has  a cellular  fubftance  on  its  inner  furface,  like  that 
of  the  ftomach,  which  M.  Ruyfeh  thought  fit  to  call  a 
diftinft  coat  by  the  name  of  tunica  cellulofa. 

The  fecond  coat  of  the  inteftines  is  flefhy  or  mufeu- 
lar,  and  made  up  of  two  planes ; one  external,  the  o- 
ther  internal.  The  external  plane  is  very  thin,  and  its 
fibres  longitudinal ; the  internal  plane  is  thicker,  and 
its  fibres  run  tranfverfely  round  the  circumference  of 
the  inteftinal  cylinder. 

It  would  appear  that  thefe  fibres  are  neither  fpiral, 
nor  are  they  formed  perfect  circles  or  of  rings ; but  they 
feem  rather  to  be  fegments  of  circles,  difpofed  much 
in  the  fame  manner  as  in  the  ftomach,  and  thus  fur- 
rounding entirely  the  inteftinal  canal. 

Thefe  two  planes  adhere  clofely  together,  and  are 
feparated  with  great  difficulty.  They  adhere  likewife 
to  the  common  coat  by  the  intervention  of  the  cellular 
3 fubftance. 
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fubftance,  which  is  in  greater  quantities  on  the  fide  next 
the  mefentery  than  on  the  other. 

The  third  coat  is  called  nervofa,  and  is  fomething 
like  that  of  the  ftomach.  It  has  a particular  plane, 
which  ferves  as  a bafis  to  fuftain  it,  made  up  of  very 
fine  ftrong,  oblique  fibres,  which  feem  to  be  of  the  li- 
gamentary  or  tendinous  kind. 

To  fee  this  plane  diftinclly,  a portion  of  the  inte- 
flines  mud  be  inflated,  the  common  coat  removed,  and 
the  flefhy  fibres  feraped  off. 

This  coat  fuftains  two  reticular  fubfiiances,  which 
are  both  vafcular,  one  arterial,  the  other  venal,  ac- 
companied by  a great  number  of  nervous  filaments. 
Thefe  veffcls  and  nerves  are  productions  of  the  mefen- 
tcric  veffels  and  nerves  ; and  as  they  furround  the 
whole  canal  of  the  inteftincs,  fonie  anatomifts  have 
formed  them  into  a diftinCt  coat  by  the  name  of  tunica 
vafculofa. 

The  nervous  coat  fends  off  from  its  inner  furface  a 
great  number  of  portions  of  fepta,  more  or  lefs  circu- 
lar, which  contribute  to  the  formation  of  what  are 
called  valvulcc  conniventes ; of  which  hereafter.  It 
likewife  feems  to  fuflainfeveral  different  glandular  bo- 
dies, which  we  difeover  in  the  cavity  of  the  inteftines. 

The  fourth  or  innermoft  coat  is  very  foft,  and  is  na- 
med tunica  villofa.  It  has  the  fame  extent  with  the 
third  coat,  which  fupports  it ; and  it  lines  all  the  fepta 
of  that  third  coat ; but  it  is  not  uniform  through  the 
whole  canal,  as  we  fhall  fhow  in  the  particular  deferip- 
tion. 

It  is  now  generally  believed,  that  the  fourth  coat  is 
a continuation  of  that  in  the  ftomach,  and,  of  confe- 
quence,  from  the  epidermis. 

Intejlina  tenuia.  The  fmall  inteftines  form  one  con- 
tinued uniform  canal ; and  although  three  portions  of 
it  have  three  different  names,  yet  we  have  no  fufficient 
marks  whereby  to  diftinguifh  them,  to  fix  thcxprecife' 
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extent  or  length  of  each  portion,  or  to  fettle  its  jufl: 
limits. 

The  firft  and  fmalleft  portion  of  the  whole  canal  is 
called  duodenum  ; the  fecond,  which  is  much  longer, 
jejunum  ; and  the  third,  which  is  ftill  longer  than  the 
fccond,  ileum, 

^ 4.  Intejlimm  Duodenum, 

The  firft  portion  of  the  fmall  inteftines  was  called 
duodenum^  from  the  length  aferibed  to  it  by  the  an- 
cients, viz.  the  breadth  of  twelve  fingers ; and  the 
moderns  need  not  cavil  much  about  this  length,  if 
it  is  meafured  with  the  ends  of  the  fingers  of  the  fub- 
jedl. 

This  intefline  having  arifen  from  the  pylorus,  is  im- 
mediately bent  a little  backward  and  obliquely  down- 
ward ; then  it  bends  a fecond  time  toward  the  right 
kidney,  to  which  it  is  a little  connected ; and  from 
thence  paffes  before  the  renal  artery  and  vein,  afeend- 
ing  infenfibly  from  right  to  left,  till  it  gets  before  the 
aorta  and  laft  vertebrae  of  the  back.  It  continues  its 
courfe  obliquely  forward  by  a gentle  turn,  which  may 
be  reckoned  a third  incurvation,  and  alfo  the  extremity 
of  the  duodenum. 

Through  this  whole  courfe  the  duodenum  is  firmly 
bound  down  by  folds  of  the  peritonaeum,  efpecially  by 
a tranfverfe  duplicature  which  gives  origin  to  the  me- 
focolon.  The  two  laminae  of  this  duplicature  being  at 
firfl  feparate,  and  foon  afterwards  uniting,  muft  leave 
a triangular  fpace  between  them,  which  is  lined  with 
a cellular  fubftance. 

It  is  in  this  fpace  that  the  duodenum  adheres  by 
means  of  the  cellular  fubftance  to  the  parts  already 
named ; and  the  inteftine  is  contained  therein,  as  in  a 
cafe ; fo  that,  without  difledlion,  we  can  fee  nothing 
but  its  two  extremities ; and  even  thefe  are  hid  by  the 
colon,  and  by  the  firft  convolutions  of  the  jejunum. 

Strudm^ 
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StruBure  of  the  duodenum*  The  firft  coat  of  the  duo- 
denum is  confequently  different  from  that  of  the  other 
fmall  inteftines,  having  this  peculiar  to  it,  that  it  does 
not  invefl:  the  whole  circumference  of  the  inteftine  j 
becaufe,  through  the  greateft  part  of  its  length,  it  lies 
in  the  triangular  fpace  already  mentioned  5 and,  for  the 
fame  reafon,  there  is  a greater  quantity  of  cellular  fub- 
ftance  belongs  to  the  outer  coat  of  the  duodenum  than 
to  that  of  the  other  inteftines. 

The  mufcular  coat  of  the  duodenum  is  thicker  than 
in  the  jejunum  and  ileum. 

The  tunica  nervofa  and  villofa  form  conjointly,  on 
the  infides  of  this  inteftine,  a great  number  of  fmall 
duplicatures,  which  advance  into  the  cavity  more  or  lefs 
diredly,  like  portions  of  circular  planes,  with  one  edge 
fixed  to  the  inteftine,  and  the  other  loofe.  Thefe  are 
what  anatomifts  call  valvula  conniventes. 

The  loofe  or  floating  edge  of  thefe  valves  is  formed 
into  fmall  gathers  or  waves  in  the  natural  ftate.  The 
whole  furface  of  thefe  duplicatures  or  valves  is  villous, 
as  well  as  that  of  the  inteftines  between  them. 

The  villi  of  this  inteftine  are  thicker  than  in  the  fto- 
mach  ; but  the  texture  of  them  in  man  is  not  like  hairs, 
as  they  are  commonly  reprefented  in  figures,  but  rather 
like  that  of  a fungous,  granulated  fubftance,  compofed 
of  an  infinite  number  of  very  fine  papillae  of  different 
figures ; in  which  we  fee,  through  a microfcope,  a 
multitude  of  depreffed  points  or  pores,  by  which  their 
whole  furface  feems  to  be  pierced. 

By  the  fame  help  we  obferve,  on  different  places  of 
the  inner  furface  of  this  inteftine,  feveral  round  villous 
tubercles,  rifing  like  fmall  verrucas  at  different  diftances 
from  each  other. 

This  fubftance  fuftains  an  infinite  number  of  capil- 
lary veffcls  of  different  kinds  ; for  befides  the  blood- 
veflels,  we  fometimes  obferve  a great  number  of  white 
filaments  which  run  through  it,  and  end  at  its  inner 
furface  like  fo  many  capillary  roots  of  the  veffels  called 
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vena  laBea,  When  the  villous  fubftance  is  examined 
in  the  raicrofcope,  befides  the  blood- veffels,  numerous 
follicles  are  obferved  lodged  in  cellular  fubftance* 
Thefe  have  been  confidered  as  the  origin  of  the  ladeal 
veffels,  and  have  been  called  ampullula  of  Leibercuhn^ 
becaufe  he  firil:  difcovered  them. 

The  fungous  fubftance  which  binds  thefe  capillary 
filaments  together,  and  furrounds  them,  is  very  tender ; 
and  the  capillary  extremities  of  the  fmall  blood- veffels 
diftributed  through  it,  feem  to  be  turned  toward  the 
pores  of  the  papillae.  Through  thefe  pores  a mucous 
fluid,  more  or  lefs  tranfparent,  is  difcharged,  which 
continually  moiftens  the  cavity  of  the  inteftine. 

Glands  of  the  duodenum*  The  internal  furfacc  of  the 
duodenum  is  furnifhed  with  a great  number  of  fmall 
flat  glandular  tubercles,  named  after  Brunner,  which 
are  raifed  on  the  fides,  and  depreffed  in  the  middle  by 
a kind  of  foffula  ; and  they  are  more  numerous  near 
the  beginning  of  this  inteftine  than  any  where  clfc* 
About  the  pylorus  they  lie  in  a manner  in  heaps  or 
clufters ; and  from  thence  the  diftance  between  them 
increafes  gradually  all  the  way  to  the  other  extremity 
where  they  are  fingle. 

Thefe  glands,  when  examined  carefully,  appear  like 
little  bladders,  with  the  orifices  turned  toward  the  ca- 
vity of  the  inteftine,  and  the  bodies  fixed  in  the  fpongy 
fubftance  next  the  nervous  coat.  They  furnifh  a parti- 
cular fluid,  which  is  often  found  to  be  vifeid. 

The  biliary  orifice  of  the  duodenum*  In  the  inner  furface 
of  the  duodenum,  almoft  at  the  lower  part  of  the  firft 
incurvation,  and  on  the  fhorteft  fide,  there  is  a longi- 
tudinal eminence  ; in  the  point  or  apeic  of  which  lies  a 
particular  opening,  which  is  the  orifice  of  the  dudus 
bilarius,  within  which  the  dudus  pancreaticus  likewife 
opens. 

This  inteftine  is  commonly  the  wideft,  though  the 
fliorteft,  of  the  inteftina  tenuia,  and  has  been  called 
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by  fome  ventrkulus  fuccenturiatus  ; and  is  invefted  by 
more  cellular  fubllances,  cfpcciaHy  while  within  its 
triangular  cafe,  where  it  wants  the  outer  coat  which 
the  others  have  ; and  confcquently  it  is  more  eafily 
dilatable  by  the  fubftanccs  which  might  otherwife  flick 
within  it. 

§ 5.  Intejlmum  Jejunum^ 

Situation  and  Jize  of  the  jejunum.  The  jejunum,  fo 
called,  becaufe  it  is  oftener  found  empty  than  the  ileum,  ^ 
begins  at  the  lafl  incurvation  of  the  duodenum,  and  is 
there  connected  to  the  beginning  of  the  rnefocolon. 

From  thence  it  bends  downward  from  left  to  right, 
and  obliquely  forward,  or  from  the  vertebrae,  and 
makes  feveral  convolutions,  which  lie  chiefly  in  the  up- 
per part  of  the  umbilical  region*  Through  all  this 
courfe  it  is  conneded  to  the  mefentery,  in  the  mannet 
that  fhall  be  explained  hereafter. 

It  is  a pretty  difficult  matter  to  fix  the  exa£l  bounds 
between  this  inteftine  and  the  ileum.  The  external 
marks  of  a redder  colour  in  the  one  than  in  the  other, 
though  pretty  common,  are  not  conflant ; and  the  in* 
ternal  marks  fixed  from  the  plurality  of  valvulas  conni- 
ventes  are  indeterminate,  and  oftentimes  appear  only 
from  difledion. 

Thefe  two  inteftines  may  be  better  diftinguifhed  by 
their  different  fituations,  which  are  pretty  regular ; but 
as  even  this  mark  is  not  particular  enough,  the  mofl 
eafy  way  that  1 have  been  able  to  contrive,  and  which 
will  in  mofl:  cafes  be  found  fufliciently  exad,  is  to  di- 
vide both  inteftines  into  five  parts ; and  to  allow  nearly 
two-fifths  to  the  jejunum,  and  three-fifths  and  a little 
more  to  the  ileum. 

Structure  of  the  jejunum.  The  coats  of  the  jejunum 
are  nearly  of  the  fame  ftrudlure  with  thofe  of  the  duo- 
denum, but  thinner.  The  common  coat  is  a conti- 
nuation 
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nuation  of  the  mefentery  ; and  the  cellular  fubftance  is 
in  lefs  quantity  than  in  the  duodenum,  and  indeed  feems 
to  be  altogether  wanting  along  the  great  curvature  of 
the  convolutions,  where  the  longitudinal  fibres  of  the 
mufcular  coat  adhere  very  clofely  to  the  external  mem- 
brane. 

This  mufcular  coat  is  not  fo  flrong  as  that  of  the  duo- 
denum. The  longitudinal  plane  of  fibres  is  very  thin, 
and  almoft  imperceptible,  except  along  the  great  cur- 
vature, oppofite  to  the  connection  of  the  mefentery, 
where  we  fee,  through  the  membranous  coat,  a kind 
of  whitifh  ligamentary  band,  about  the  third  part  of  an 
inch  in  breadth,  which  is  continued  along  the  great  cur- 
vature of  all  the  convolutions  of  this  inteftine,  and  of 
the  ileum. 

This  ligamentary  band  is  like  thofe  which  we  obferve 
on  the  fides  of  the  fmall  extremity  of  the  ftomach.  It 
'adheres  perfectly  to  the  membranous  coat,  and  to 
the  longitudinal  fibres  of  the  mufcular,  which  are  here 
more  vifible,  and  appear  to  be  ftronger  than  in  any 
other  place. 

The  tunica  nervofa,  which  we  choofc  rather  to  call 
reticularis^  and  its  proper  cellular  or  lanuginous  fub- 
ftance, have  nothing  peculiar  to  them  more  than  has 
been  already  faid  about  the  inteftines  in  general.  By 
blowing  artfully  into  this  fubftance,  it  may  be  made 
to  fwell  fo  much,  round  the  whole  cavity  of  the  in- 
teftines,  as  to  deftroy  all  the  duplicatures  or  valvulas 
conniventes. 

Thefe  valves  in  this  inteftine  are  very  broad,  very 
numerous,  and  very  near  each  other.  On  the  ude  of 
the  great  curvature,  their  circumference  is  continuous 
and  uniform ; but  next  the  fmall  curvature,  there  a»e 
feveral  breaks  in  them,  the  extremities  of  fome  advan- 
cing beyond  the  reft,  and  terminating  in  points.  Some 
of  thefe  valves  go  quite  round,  others  only  fome  part  of 
the  way  ^ and  fome  of  them  are  very  fmall,  which  go 
2 obliquely 
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obliquely  between  two  large  ones,  forming  a kind  of 
Communication, 

The  papillsc  of  the  tunica  villofa  are  here  more  raifed, 
more  loofe  and  floating,  than  in  the  duodenum ; and 
each  of  them  feems  to  be  divided  into  fevcral  others, 
by  incifures  of  a very  (ingular  kind.  In  other  refpeds 
they  agree  pretty  much  with  what  was  faid  in  the  de- 
feription  of  the  inteftines  in  general.  The  obfervations 
and  figures  publifhed  by  M.  Helvetius,  firfl  phyfician 
to  the  French  queen,  in  the  Memoirs  of  the  Royal  A- 
cademy,  exprefs  thefe  papillae,  and  the  whole  tunica 
reticularis,  veryjuftly. 

The  glandular  lacunae  oFthe  jejunum  arc  of  the 
fame  ftrudure  with  the  glandulae  Brunneri  or  duode- 
nales  j but  they  are  difpofed  in  a different  manner. 
They  are  partly  Tingle,  at  different  diftances  from  each 
Other  ; and  partly  in  fcveral  cluflers,  like  flat  oblong 
bunches  of  grapes,  called  plexus  glanduloji  Peyeri. 
Thefe  are  in  the  largeft  quantity  near  the  great  curva- 
ture, and'they  crofs  through  feveral  valvulae  conniven* 
tes  at  once. 

The  vcffels,  nerves,  connections,  &c.  mull  be  refer* 
red  till  the  mefentery  has  been  deferibed. 

§ d.  Intejiinum  Ileum. 

Situation  of  the  ileum.  The  convolutions  of  this  in- 
teftine  furround  thofe  of  the  jejunum  on  the  two  late- 
ral and  lower  Tides,  and  it  paffes  in  a winding  courfe 
from  the  left  Tide,  by  the  hypogaftrium,  to  the  right 
fide,  where  it  terminates  a little  below  the  right  kid- 
ney,  joining  the  inteftina  craffa,  in  the  manner  that  we 
fhall  relate  hereafter.  The  lateral  convolutions  are 
fupported  by  the  offa  ilium,  fo  called,  not  from  this 
inteftine,  but  from  the  region  of  the  abdomen,  termed 
ilia. 

StruSlure  of  the  ileum.  The  ftruCturc  of  the  ileum  is 
much  the  fame  with  that  of  the  jejuhum  \ only  the  in- 
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ternal  dupllcatures  or  valvuiss  conniventes  decreafe  gra- 
dually both  in  number  and  fize.  Near  the  extremity 
of  the  ileum  their  diredion  is  changed  ; and  inftead  of 
being  tranfverfe  or  circular,  they  become  longitudinal, 
and  terminate  in  a kind  of  pylorus,  which  advances  in- 
to the  cavity  of  the  great  inteftines,  as  we  fhall  fee  pre- 
fen tly. 

We  obferve  likewife  in  this  inteftine,  as  in  the  jeju- 
numi  fingle  or  folitary  glands  or  lacuna,  and  alfo  re- 
ticular glands  or  glands  in  duffers  ; the  laft  of  which, 
at  the  extremity  of  this  inteffine,  is  oftentimes  of  a great 
extent : but  the  greatefl  part  of  thefe  glands  appear 
to  be  flatter  here  than  in  the  jejunum.  The  cellular 
fubftance  of  the  external  coat  is  in  lefs  quantities, 
than  in  the  foregoing  inteflihes ; and  the  ileum  ap- 
pears commonly  more  pale,  or  not  fo  red  as  the  jeju- 
num. 

Sometimes,  though  rarely,  we  meet  with  procefles 
fent  off  from  the  jejunum  or  ileum,  and  of  the  fame 
itrudfure  with  thefe  inteftines.  Their  form,  being  fimi- 
lar  to  that  of  the  finger  of  a glove,  appears  to  have 
given  them  the  name  of  appendices  digitales.  They 
are  mentioned  by  different  anatomiffs,  and  have  fome- 
times  been  found  to  form  true  hernias. 

The  veffels,  nerves,  connexions,  &c.  muff  be  re- 
ferred to  the  hiftory  of  the  mefentery. 

§ 7.  The  Intejilna  Crajfa  in  generaL 

The  great  inteffines  are  One  continued  canal,  di- 
vided into  three  portions,  like  the  frnall  ones.  This 
canal  begins  by  a kind  of  facculus  or  bag,  which  is  rec- 
koned the  firft  of  the  three  portions,  and  called  cacum* 
The  fecond  portion,  called  colon,  is  the  longefl  of  the 
three  ; and  is  diflinguiflied  from  them  by  a great 
number  of  particular  eminences  or  convexities,  W'hich 
appear  on  its  outer  furface  through  its  whole  length. 
The  laft  portion  is  named  return ; being  more  uni- 
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Sform,  narrower,  thicker,  and  much  ftiorter,  than  the 
colon* 

The  ftruQure  of  the  great  inteflines  is  nearly  the 
fame  with  that  of  the  fmall  ones,  in  regard  both  to  the 
number  and  dirpofitlon  of  their  coats.  They  are  fhor- 
ter,  and  have  fewer  convolutions,  but  are  much  more 
capacious.  The  coats  in  general  are  ftronger,  but  e- 
fpecially  the  mufcular  coat.  The  villi  and  mucilaginous 
glands  are  dilFerent ; and  there  are  feveral  other  things 
relating  to  them,  which  will  come  in  better  in  the  par- 
ticular hiftory. 

Situation  and  JlruHure  of  the  cacum*  The  intefllnurri 
caecum  is. only  a round  fhort  broad  bag,  the  bottom  of 
^hich  is  turned  downward,  and  the  mouth  or  opening 
upward.  It  lies  under  the  right  kidney,  and  is  hid  by 
the  lad  convolution  of  the  ileum.  It  has  nothing  to 
didinguilh  it  from  the  colon,  excepting  that  it  is  a liu 
tie  wider,  is  fhut  at  its  under  end,  and  gives  origin  to 
the  appendicula  vermiformis. 

Appendicula  vermiformis.  On  otie  fide  of  the  bottom 
of  the  caecum  lies  an  appendix,  refembling  a fmall  in- 
teftine,  nearly  of  the  fame  length  with  the  caecum,  but 
very  {lender.  It  is  termed  appendicula  vermiformis^ 
from  its  fqppofed  refemblance  to  an  earth-worm.  Its 
common  diameter  is  not  above  a quarter  of  an  inch. 
By  one  extremity  it  opens  laterally  and  a little  obliquely 
into  the  bottom  of  the  cacum  \ and  the  other  extremity 
is  clofed,  being  fometimes  greater  fometimes  fmaller 
than  the  reft  of  the  appendix. 

It  has  fome  contortions,  like  thofe  of  a worm  when 
it  is  touched,  from  whence  comes  the  epithet  of  ver* 
rnicularis  or  vermiformis . Its  ftrudure  refcmbles  nearly 
that  of  the  other  inteftines. 

The  internal  coat  of  this  appendix  is  folliculouSj  like 
that  of  the  duodenum  ; and  it  is  likewife  reticular, 
the  mefhes  being  the  glandular  lacunce,  which  conti- 
nually difeharge  a fluid  into  its  cavity. 

It  has  been  often  difputed  whether  this  appendix,  or 
y a the 
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the  large  portion,  which  is,  as  it  were,  the  head  of  the 
colon,  ought  to  be  called  the  cacum;  but  the  general 
divifion  of  the  inteflines  into  great  and  fmall,  leaves  no 
room  to  doubt  of  its  being  only  an  appendix  in  man, 
whatever  reafon  there  may  be  for  talking  differently 
with  refped  to  brutes  and  birds. 

Through  the  membranous  or  common  coat  of  the 
caecum,  we  fee  three  white  mufeular  ligamentous  look- 
ing  bands^  which  adhere  very  clofcly  both  to  the  outer 
and  mufeular  coat.  One  of  them  is  hid  by  the  adhe- 
fion  of  the  mefocolon  ; and  all  the  three  divide  the 
caecum  longitudinally  into  three  parts  more  or  left 
equal. 

They  all  unite  on  the  appendicula  vermiformis,  and 
cover  its  whole  outer  fide  immediately  under  the  com- 
mon coat.  Though  they  appear  exteriorly  on  the  cae- 
cum to  be  ligamentary,  they  are  made  up  interiorly  of 
flefhy  fibres  which  accompany  and  ftrengthen  the  lon- 
gitudinal fibres  of  the  mufeular  coat. 

The  villous  fubftance  of  the  inner  coat  of  the  cascum 
IS  very  fhort,  and  furnifhed  in  feveral  places  with  glan- 
dular lacunae  or  folitary  glands,  broader  than  thofe  of 
the  fmall  inteftines. 

Thefe  glandular  lacunae  or  folliculi  ars  flattened  and 
depreffed  in  the  middle  like  fmalbpox.  When  we  blow 
through  a pipe  into  thefe  lacunas  without  touchingthem, 
the  folliculi  are  inflated,  and  reprefent  little  caps  with 
a hole  in  the  middle  of  their  convex  fide. 

§ 8.  Intejiinum  Colon. 

Situation  and  jlruBure  of  the  colon.  The  colon  is  the 
rnofl  confiderable  of  all  the  inteftines.  From  the  cae- 
cum,  of  which  it  is  a continuation,  it  reaches,  in  form 
of  an  arch,  above  the  umbilical  region,  and  to  the  lower 
part  of  the  left  hypochondrium.  Its  continuity  is,  how- 
ever, a little  interrupted  by  the  ileum,  which  advan- 
ces into  the  cavity  of  the  colon,  and,  together  with  a 

certain 


Chap.  III.  INTESTINUM  COLON.  g g g 

certain  fold  of  that  inteftine,  forms  what  is  called  valm 
vula  colt. 

The  whole  convex  fide  of  the  colon  is  divided  longi- 
tudinally into  three  parts,  by  three  mufcular  bands,  firfl: 
known  to  Sylvius  and  Euftachius,  continued  from  thofe 
of  the  caecum,  and  of  the  fame  ftrufture  with  thefe. 
Two  of  thefe  bands  run  on  each  fide  along  the  great 
curvature  of  the  colon ; and  the  third  along  the  fmall 
curvature. 

The  uppermoft  band  of  the  two  that  belong  to  the 
great  curvature,  is  the  broadeft  of  the  three  ; that 
which  belongs  to  the  fmall  curvature  is  the  narrowed:, 
and  lay  hid  by  the  connexion  of  the  mefocolon,  till  it 
was  brought  to  light  by  M.  Morgagni. 

Thefe  three  longitudinal  bands  do  the  office  of  lon- 
gitudinal fraena,  between  which  this  intefline  is  thro* 
its  whole  length  alternately  depreffed  into  tranfverfc 
folds,  and  raifed  into  confiderable  eminences.  All  the 
folds  are  duplicatures,  which  form  portions  of  valvulae 
connivenies  in  the  cavity  of  the  intefline ; and  the  emi- 
nences form  receptacles,  called  the  cells  of  the  colon. 

All  the  coats  of  the  colon  concur  equally  to  the  for- 
mation of  thefe  duplicatures  and  cells,  the  depth  of 
which  decreafes  gradually  toward  the  extremity  of  the 
intefline,  and  neither  of  them  go  any  further  than  the 
Jigamentary  bands. 

Thefe  portions  of  the  colon  which  are  immediately 
covered  by  the  ligamentary  bands,  are  fmooth  and  with- 
out rugae ; and  therefore,  if  thefe  bands  alone  are  cut 
acrofs,  the  intefline  is  not  elongated  fufficiently  to  de- 
(troy  all  the  folds  and  cells. 

The  common  coat  on  one  fide  is  a continuation  of 
the  mefocolon,  and  on  the  other  fide  it  contributes,  by 
the  fame  continuation,  to  form  the  omentum.  The 
longitudinal  fibres  of  the  mufcular  coat  are  very  fien- 
der;  excepting  in  the  bands  already  mentioned;  and 
thofe  which  anfwer  to  the  annular  or  circular  fibres  of  the 
fmall  inteflines,  are  only  fegments  flretched  over  the 
eminences  and  folds.  I he  other  coats  are  nearly  as 
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in  the  cascum ; only  the  glandular  lacuna  or  folitary 
glands  are  broader  and  more  numerous. 

The  arch  of  the  colon  begins  under  the  right  kidney, 
near  the  haunch.  It  runs  up  on  the  forefide  of  that 
kidney  to  which  it  is  connetled  ; pafles  under  the  ve- 
ficula  fellis,  which  tinges  it  with  a yellow  colour  at  that 
place ; and  continues  its  courfe  before  the  firft  incurva- 
tion of  the  duodenum,  to  which  it  adheres,  and  partly 
hides  it.  In  this  part  of  its  courfe,  therefore,  there  is 
a remarkable  connexion  between  the  colon,  duode- 
num, right  kidney,  and  veficula  fellis. 

From  thence  the  arch  of  the  colon  runs  before  the 
great  convexity  of  the  ftomach,  and  fometirpes  a little 
lower;  then  turns  backward  under  the  fpleen,  in  the 
left  hypochondrium ; runs  down  on  the  fore  Tide  of  the 
left  kidney,  to  which  it  is  conneded  ; below  this  kid- 
ney, turns  toward  the  vertebrae,  and  terminates  there 
by  a double  incurvature,  or  by  two  oppofite  convolu- 
tions, which  reprefent  in  fome  mcafure  an  inverted  Ro- 
man S. 

Thefe  laft  convolutions  of  the  colon  are  fometimes^ 
multiplied,  and  even  advance  to  the  right  fide  of  the 
pelvis ; and  along  the  great  arch,  and  the  two  laft  in- 
curvations, there  are  a kind  of  fringes,  called  appendi- 
ces coli  adlpofce we  fhall  afterwards  explain, as  alfq 
the  connections  of  the  colon  with  the  mefpcolon  and 
omentum. 

Valvula  coli.  At  the  place  where  the  caecum  joins  the 
colon,  one  portion  of  the  circumference  of  both  is  de- 
preffed,  and  forms  a large  fold  on  the  infide,  which 
advances  into  the  cavity  of  the  intefiine,  and  gets  the 
name  of  valve  of  the  ileum^  of  the  catum^  or  of  the  co- 
lon. Some  have  named  it  after  Bauhin,  who  was  faid 
to  difeover  it  accidentally  at  Paris  in  1579,  by  throwing 
water  into  the  inteftines,  and  finding  that  the  paffage 
was  obftrufled  at  the  end  of  the  ileum  ; but  Vidus  Vi- 
dius has  deferibed  it  feverai  years  before  this.  It  is  a 
lithe  open  in  the  middle,  and  its  extremities  are  very 

thick, 
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thick,  by  reafon  of  the  mutual  duplicature  of  the  coats 
of  the  caecum  and  colon. 

The  extremity  of  the  ileum  is  as  it  were  grafted  in 
the  opening  of  this  fold,  and  flrongly  united  to  its  Tides 
by  the  adhefion  of  its  tranfverfe  fibres  to  the  tranfverfe 
fibres  of  the  caecum  and  colon. 

This  union  forms  a pretty  thick  ring,  which  like- 
wife  advances  into  the  common  cavity  of  the  caecum 
and  colon,  where  it  is  wrinkled  or  formed  into  gathers, 
almofl  like  the  lower  extremity  of  the  oefophagus,  the 
pylorus,  or  infide  of  the  anus.  Its  circumference  is 
more  or  lefs  oval ; and,  by  a kind  of  continuity  with  the 
common  fold  of  the  caecum  and  colon,  it  forms  tw’^o 
productions,  which  M.  Morgagni  calls  the  retinacula 
valvulce  Bauhini. 

The  membranous  coat  of  the  extremity  of  the  ileum 
is  continued  on  the  caecum  and  colon,  without  finking 
into  any  fold  at  the  place  where  the  ileum  enters  the 
colon.  The  longitudinal  fibres  of  the  mufcular  coat 
feem  here  to  be  confounded  with  the  nearefl  circular 
fibres  of  the  caecum  and  colon. 

The  inner  portion  of  the  mufcular  coat  of  the  ileum 
runs  in  between  the  circular  fibres  of  the  ileum  and 
colon,  as  into  a common  fold  of  thefe  two  inteftines ; 
from  all  which  a pretty  thick  fhort  portion  of  a flefliy 
tube  is  formed,  which  is  the  circular  rifing  already 
mentioned. 

The  tunica  nervofa  and  villofa  of  the  extremity  of  the 
ileum  likewife  enter  the  common  cavity  of  the  caecum 
and  colon,  and  on  the  edge  of  the  circular  rifing  join 
the  like  coats  of  thefe  tw^o  inteflines ; fo  that  the  circu- 
lar rifing  or'fliort  mufcular  tube  is  covered  both  on  the 
outer  and  inner  Tides  by  a nervous  and  villous  coat  9 
that  on  the  infide  being  fupplied  by  the  ileum,  and  the 
other  by  the  two  great  inteltines. 

The  fituation  of  this  extremity  of  the  ileum  is  moll 
commonly  tranfverfe,  and  is  inferred  almofl  in  the  fame 
dircQ;ion  in  the  common  cavity  of  the  two  inteflines,  al- 
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ready  mentioned ; but  it  is  ofren  a little  more  inclined 
toward  the  caecum  than  to  the  colon ; and  whereas  in 
all  other  places  the  ileum  is  wide  and  eafily  dilatable, 
it  is  very  narrow  at  its  infertion,  and  its  fides  arc  more 
folid  and  firm. 

It  is  chiefly  in  this  flrudure  that  the  mechanifm  of 
the  infertion  of  the  ileum  in  the  caecum  and  colon 
confifts ; about  which  infertion  or  opening,  authors  arc 
very  much  divided,  fomc  reckoning  it  a valve,  others 
only  a fpindcr. 

It  is  very  evident,  froni  what  we  have  faid,  that  it  is 
a double  machine  contrived  to  hinder  the  return  of  the 
excrements  into  the  ileum,  becaufe  it  can  produce  this 
cfFed  partly  as  a valve,  and  partly  as  a kind  of  fphinc- 
ter.  The  dried  preparations  of  this  part  give  a very 
falfc  idea  of  its  ftrufture  and  conformation  5 and  the 
fame  thing  is  to  be  faid  of  the  opening  of  the  appendU 
cula  vermiformis  into  the  caecum. 

The  capacious  arch  of  the  colon  is  conne£led  by  both 
extremities  to  the  regio  lumbaris,  near  the  kidneys,  by 
two  particular  ligaments,  one  on  the  right  fide,  the 
other  on  the  left,  which  are  only  fmall  duplipturcs  of 
the  peritoneum,  more  or  lefs  tranfverfe.  ' ' 

The  remaining  portion,  which  forms  th^  two  convo* 
lutions  in  form  of  the  Roman  S,  contrafts  below  the 
left  kidney,  being  narrower  there  than  lower  down. 
The  coats  of  this  portion  become  gradually  thicker  and 
ftrongcr,  and  likewife  the  ligamentary  bands,  which 
approach  each  other  by  degrees,  and  feem  to  increafe 
in  breadth. 

The  veffels,  nerves,  &c  will  be  found  in  the  deferip- 
tion  of  the  mefentery. 

§ 9.  Intejiinum  reUumy  and  Anus* 

Situation^  figure^  and  fize  of  the  return.  The  lad:  of 
all  the  inteilines  is  named  re8um^  or  xht  ftraight  gut ^ 
from  its  fituation  j for,  when  viewed  dircftly  forward, 

it 
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it  appears  to  run  down  in  a ftraight  courfe  from  the  laft 
vertebra  of  the  loins,  on  the  forefidc  of  the  os  facrum, 
all  the  way  to  the  os  coccygis,  where  it  ends  in  what  is 
called  the  anus» 

This  inteiline,  properly  fpeaking,  is  a true  continua* 
tion  of  the  lafl  convolution  of  the  colon  j and  it  is  the 
repofitory,  fink,  and  common  fewer  of  the  whole  inte- 
ftinal  canal.  ^ It  has  like  wife  a fpccial  relation  to  the 
bladder,  and  to  the  parts  of  generation  in  both  fexes. 

The  return  having  paffed  below  the  laft  vertebra  of 
the  loins,  to  the  infide  of  the  os  facrum,  is  bent  back- 
ward, on  that  concave  fide,  to  which  it  is  connected, 
in  the  manner  that  iliali  be  afterwards  explained;  and 
having  reached  the  os  coccygis,  it  runs  likewife  in  the 
dire£tion  of  that  bone,  and  bends  a little  forward,  ter- 
minating beyond  the  extremity  of  the  coccyx. 

The  figure  of  this  intefline  varies  according  as  it  is  full 
or  empty.  When  empty,  it  is  irregularly  cylindrical, 
and  finks  in  by  a kind  of  tranfyerfe  folds ; and  in  that 
flate,  it  is  about  three  fingers  breadth  in  diameter  more 
or  lefs.  When  full,  it  is  wider  in  proportion  to  the 
quantity  of  faeces,  wind,  or  whatever  clfe  is  contained 
in  it ; and  it  may  be  extended  to  the  fize  of  a large 
bladder,  fo  as  to  reprefent  a kind  of  ftomach. 

Stru6iure  of  the  redum,  I'he  membranous  coat  of- 
ten contains  a great  quantity  of  fat,  fpread  between  it 
and  the  mufcular  coat,  and  forming  round  the  inte- 
fline numerous  eminences,  in  the  room  of  the  appen- 
dices adipofae  of  the  colon,  which  (hall  be  explained  in 
the  hiflory  of  the  omentum. 

The  mufcular  or  flefhy  coat  is  very  thick;  and  the 
longitudinal  fibres,  which  in  the  other  inteftines  arc  very 
thin,  are  in  this  flronger  than  the  circular  fibres  of  the 
reft.  The  ligamentary  bands  continue  to  increafe  in 
breadth,  and  to  approach  each  other,  as  has  been 
faid ; and  it  is  to  the  flefhy  fibres  of  thefe  bands  that 
the  thicknefs  of  the  longitudinal  fibres  feems  to  be  ow- 
ing* 
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The  nervous  or  filamentous  and  internal  coats,  are 
larger  here  than  in  the  other  inteftines ; and  when  the 
redum  is  empty,  they  form  a great  number  of  waving 
rugi^:  in  its  cavity,  which  difappear  in  proportion  as  that 
cavity  is  filled. 

The  innermofl  coat  is  very  improperly  termed  villofay 
and  fcarce  deferves  the  name  of  papillaris^  becaufe  of 
the  fmallnefs  of  the  little  corpufcles  fpread  on  its  fur- 
face.  It  contains  a great  number  of  fingle  or  folitary 
glands ; and  it  is  always  moiftened  by  a mucus  of  dif- 
ferent confifliences,  difeharged  by  thefe  glands  or  foUi- 
culi,  and  perhaps  by  the  corpufcles  alfo. 

Near  the  extremity  of  this  inteftine  the  rugae  or  folds 
become  in  a manner  longitudinal ; and  at  laft,  towards 
the  circumference  of  the  inner  margin  of  the  anus, 
they  form  little  bags  or  femilunar  lacunae,  the  openings 
of  which  are  turned  upward,  toward  the  cavity  of  the 
inteftine.  Thefe  lacunae  are  fomething  like  thofe  of  the 
lower  extremity  of  the  oefophagus,  or  upper  orifice  of 
the  ftomach. 

Mufcles  of  the  anus.  At  length  the  extremity  of  the 
redum  contrads,  and  terminates  by  a narrow  orifice 
called  the  anus^  the  fides  of  which  are  difpofed  in  clofe 
folds  or  gathers.  This  extremity  of  the  inteftine  has 
feveral  mufcles  belonging  to  it,  fome  of  which  furround 
it  like  fphinders ; the  reft  are  broad  flefhy  planes  infert- 
cd  in  it,  and  which,  being  likewife  fixed  to  other  parts, 
fuftain  it  in  its  natural  fituation,  and  reftore  it  to  that 
fituation  after  being  difturbed  by  the  force  neceflary  for 
the  exclufion  of  the  faeces.  Thefe  latter  mufcles  are 
termed  levatores  ani;  the  firft  go  by  the  general  name  of 
fphinders.  See  Defeription  of  Mufcles  in  Vol.  I. 

§ 10.  Mefenterium  et  Mefocolon, 

Divifion  of  the  mefentery^  kc.  This  great  bundle  of 
inteftines  is  not  left  to  move  at  random  in  the  cavity  of 
the  abdomen  5 but  artfully  bound  down  by  a membra- 
2 no^s 
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nous  web,  which  prevents  the  inteftinal  convolutions 
from  being  intangled  in  each  other,  and  from  being 
twifted  or  comprefled  in  all  their  different  ways  of 
meeting ; and  yet  allows  them  a gentle  floating,  but 
limited  motion. 

This  web  goes  ftill  by  the  ancient  Greek  name  of 
mefentery,  as  being  in  fome  meafure  in  the  middle  of 
the  inteftines.  It  is  diftinguiflied  into  two  portions  ; 
one  of  which  being  very  broad  and  very  much  plait- 
ed, conneds  the  fmall  inteftines ; the  other,  which  is 
long  and  incurvated,  does  the  fame  office  to  the  great 
inteftines, 

Thefe  two  portions  are  in  reality  only  one  and  the 
fame  continuation  of  the  membranous  lamina  of  the 
peritonaeum  doubled  back  upon  itfelf,  and  they  are  di* 
ftinguiflied  only  by  their  breadth.  Taken  both  toge- 
ther, they  form  a kind  of  fpiral  roll,  more  or  lefs 
plaited  in  its  circumference.  The  firft  portion  has  re- 
tained the  name  of  mefentery^  the  other  is  termed  mefo^ 
colon. 

Stru6lure  of  the  mefentery^  See.  The  mefentery  be- 
gins at  the  laft  incurvation  of  the  duodenum,  and  runs 
obliquely  from  left  to  right,  along  the  vertebrae  of 
the  loins.  In  this  fpace,  the  membranous  portion  of 
the  peritonaeum  is  detached  on  both  hands,  produces 
a duplicature  by  two  elongations  or  particular  laminae 
applied  to  each  other,  and  thus  forms  the  mefentery. 

It  is  narrower  at  its  upper  and  lov/er  parts,  but  chief- 
ly at  the  upper.  The  middle  portion  is  very  broad, 
and  the  edge  of  it  next  the  inteftines  is  every  where 
very  much  plaited.  Thefe  plaits  or  folds  are  only  wa- 
ving inflexions,  fuch  as  may  be  obferved  in  the  edge 
of  a piece  of  fhamoy  which  has  been  often  drawn  thro' 
the  fingers.  They  make  this  edge  of  the  mefentery 
very  long,  and  they  run  through  about  one  third  of  its 
breadth. 

The  two  laminae  are  joined  together  by  a cellular 
[ubltance,  which  contains  glands,  vcflcis,  and  nerves, 
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that  fhall  be  defcribed  hereafter ; and  in  feme  fubje^ls 
it  has  a great  quantity  of  fat,  which  keeps  the  two  la- 
jaiinse  at  a good  diflancc  from  each  other. 

Along  the  whole  circumference  of  the  mefentery, 
the  two  laminae  are  naturally  feparated,  and  applied  to 
the  two  hdes  of  the  fniall  inteftines,  which  they  inveft 
by  their  union  or  rather  reciprocal  continuation  on  the 
great  curyature  of  that  canal,  and  carry  it  as  in  a fcarf 
or  fling.  This  is  what  forms  the  external  or  membra- 
nous coat  of  the  inteftines. 

The  mefocolon  is  the  continuation  of  the  mefentery ; 
which  having  reached  the  extremity  of  the  ileum,  con- 
tra6ls  and  changes  its  name.  At  this  place,  the  par- 
ticular lamina  which  is  turned  to  the  right  fide,  forms 
a frnall  tranfverfe  fold,  called  ligamentum  col\  dextrum* 

Afterwards  the  mefqcolon  afeends  toward  the  right 
kidney,  where  it  feems  to  be  loft  by  the  inimediate  ad- 
hefion  of  the  colon  to  that  kidney,  and  to  the  firft  in- 
curvation of  the  duodenurn.  Then  it  appears  again, 
and  increafing  in  breadth,  it  continues  its  courfe  almoflt 
tranfverfcly  under  the  liver,  ftomach,  and  fpleen,  where 
it  begins  to  turn  downward,  under  the  left  hypochon- 
drium,  toward  the  kidney  on  the  fame  fide. 

Through  this  whole  courfe  the  mefocolon  extends 
in  breadth,  and  forms  nearly  a tranfverfe  femicircular 
plane,  very  little  plaited  at  its  great  circumference.  By 
this  circumference  or  edge,  it  is  connected  to  the  co- 
lon, and  hides  that  ligamentary  band  of  this  inteftine, 
which  runs  along  its  frnall  curvature.  By  its  fhort  or 
fmall  edge,  it  forms  the  triangular  cafe  of  the  duode- 
num ; and,  by  its  great  edge,  the  external  coat  of  the 
colon,  in  the  fame  manner  as  the  mefentery  does  ^hat 
of  the  fmall  inteftines.  As  it  paffes  under  the  large 
extremity  of  the  ftomach,  it  adheres  , a little  to  the 
lower  portion  of  that  extremity,  as  the  diaphragm  does 
to  the  upper. 

Having  got  below  the  left  kidney,  it  contracts,  and 
forms  "another  tranfverfe  fold,  called  ligamentum  call 
ftnijlruk*  Afterwards  it  expands  again,  but  not  fo 

much 


Chap. III.  MESENTERIUM,  &c.  34! 

much  as  in  the  upper  part ; and  runs  down  on  the  left 
pfoas  mufcle,  toward  the  lafl:  vertebra  of  the  loins. 
This  defccnding  portion  is  fixed  to  the  convolutions 
of  the  colon,  in  the  fame  manner  as  the  fuperior  por- 
tion is  to  the  arch  of  that  inteftine. 

The  inteftinum  redum  is  likewife  invefted  by  a par- 
ticular produdion  of  the  peritonaeum,  called  commonly 
by  the  name  of  mefo-redum.  This  prcdudion  is  very 
narrow ; and  about  the  middle  of  the  forefide  of  the 
redum,  it  forms  a tranfverfe  femicircular  fold,  which 
appears  when  the  inteftine  is  empty,  but  is  loft  when 
it  is  filled. 

Between  the  laminae  of  the  mefentery,  a great  num- 
ber of  glands  lie  fcattered  through  the  cellular  fub- 
ftance.  In  the  natural  ftate,  thefe  glands  are  fome- 
thing  of  the  figure  of  lentils  or  little  round  beans,  fome 
of  them  being  orbicular,  others  oval,  but  all  of  them  a 
little  flatted,  and  in  corpulent  fubjeds  we  find  them 
furrounded  with  fat. 

Thefe  glands  are  of  the  number  of  thofe  that  anato- 
mifts  Q,2\\  glandules  conglobates^  the  ftrudure  of  which  is 
not  as  yet  fufficicntly  known.  They  feem  to  be  of  a 
cellular  fubftance,  furrounded  by  a very  fine  membrane 
or  coat,  on  which,  by  the  help  of  microfeopes,  we  dif- 
cover  an  intertexlure,  of  particular  filaments,  which 
Malpighi  believed  to  be  fiefhy  fibres. 

The  niceft  anatomical  injedions  have  not  hitherto 
given  us  any  fatisfadion  about  thefe  particulars : for 
though  they  be  made  with  all  pofliblc  care,  they  always 
fill  the  folliculous  texture  of  thefe  glands ; and  tho* 
by  means  of  thefe  injedions  we  may  difeover  a great 
many  veflels,  which  were  before  invifible,  we  are  not  a 
whit  the  nearer  our  purpofe,  becaufe  we  cannot  by  this 
method  diftinguifli  the  fecretory,  excretory,  and  blood- 
veflels  from  each  other. 

Befides  the  blood- veflfels,  which  are  diftributed  in  a 
reticular  manner  in  the  mefentcric  glands,  and  be- 
fidcs  many  nervous  filaments  fpread  through  them,  we 
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difcover  an  infinite  number  of  fmall  veffcls  of  another 
kind,  running  from  gland  to  gland. 

Thefe  velTels  are  extremely  thin  and  tranfparent,  and 
furniflied  on  the  infide  with  numerous  valves,  which 
appear  on  the  outfide  like  little  fmall  knots  very  neai^ 
each  other.  They  go  out  front  each  gland  by  ramifi- 
cations, as  by  fo  many  roots ; and  having  formed  a 
fmall  trunk,  they  are  again  divided,  and  enter  fome 
neighbouring  gland  by  the  fame  kind  of  ramifications 
by  which  they  went  out  from  the  former. 

LaEleal  vejfeh,  Thefe  are  termed  lymphatic  vejfels^ 
becaufc  for  the  mod  part  they  contain  a very  clear, 
limpid,  though  mucilaginous  ferum,  called  lympha  by 
anatomifts.  But  as  they  have  likewife  been  obferved 
to  be  filled  with  a white  milky  fluid,  called  chyle^  they 
have  been  called  vafa  chylijera^  or  ven(Z  laBea.  They 
have  the  name  of  veins^  becaufe  their  valves  are  difpo- 
fed  as  thofe  of  the  ordinary  blood-veins,  and  becaufe 
the  fluid  which  they  contain  runs  from  fmaller  into 
larger  tubes : But  the  particular  defeription  of  thefe 
will  come  in  more  properly  in  a latter  part  of  thg 
work, 

$ 12.  The  Blood-vejfeh  and  Nerves  of  the  Intejiines: 

Blood-vejfels  of  the  inteflines.  The  duodenum  has 
commonly  a particular  artery  called  duodenalis  or  in- 
teflinalis^  which  comes  indifferently  from  the  ftoma- 
chica  coronaria,  pylorica,  gaftrica  major,  or  hepatica. 
It  has  likewife  feveral  diftind  ramifications  from  thefe 
trunks,  and  from  the  mefenterica  fuperior  and  fplenica; 
which  ramifications  communicate  with  each  other. 

The  arteria  duodenalis,  and  the  other  additional 
fmall  arteries,  form  a vafcular  net-work  round  the 
mufcular  coat  of  the  inteftine,  which  fends  out  a great 
number  of  capillaries  toward  both  the  outer  and  inner 
fides,  that  make  the  whole  inteftine  look  of  a red 
colour. 

The  veins  of  the  duodenum  are  ramse  of  the  vena 
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portae,  and  the  diftribution  and  denomination  thereof 
is  pretty  much  the  fame  with  that  of  the  arteries ; 
only  they  communicate  more  with  each  other  than  the 
arteries,  and  alfo  with  the  great  haemorrhoidal  vein. 

The  venal  ramifications  form  round  the  duodenum 
a net-work  like  that  of  the  arteries ; and  the  fame 
kind  of  vafcular  texture  is  more  or  lefs  to  be  found  in 
all  the  other  inteftines. 

The  arteries  of  the  jejunum  come  chiefly  from  the 
mefenterica  fuperior,  and  fome  from  the  afeending 
branch  of  the  mefenterica  inferior.  The  veins  for  the 
moft  part  open  into  the  great  mefcraica ; and  the  reft 
go  into  the  fplenica  and  fmall  meferaica  or  hasmor- 
rhoidalis  interna. 

The  principal  fubaltern  trunks  of  thefe  arteries  and 
veins  accompany  each  other  through  the  cellular  fub- 
ftance  between  the  laminae  of  the  mefentery ; are  di- 
ftributed  by  branches  and  rami ; and  form  the  mefhes, 
lozenges,  and  arches,  which  (hall  be  mentioned  in  the 
defeription  of  the  arteries  and  veins.  The  laft  of  thefe 
arches  and  lozenges,  or  thofe  next  to  the  inteftine,  pro- 
duce two  fmall  vafcular  planes,  which  feparate  from 
each  other  very  diftinQly,  and  furround  the  inteftinal 
canal  in  a reticular  manner. 

The  blood-veflels  of  the  ileum  have  the  fame  four- 
ces  with  thofe  of  the  jejunum  ; and  it  ought  to  be  ob- 
ferved  concerning  both  thefe  veflfels,  and  thofe  of  the 
jejunum,  that  in  their  whole  courfe  through  the  me- 
fentery, they  give  ramifications  to  the  glands,  laminae, 
and  cellular  fubftance  of  the  mefentery  ; and  alfo  that 
there  is  a kind  of  communication  between  fevcral  fmall 
nieferaic  veins  and  the  capillary  rami  of  the  venas  lum- 
bares  and  fpermaticae. 

The  arteries  of  the  c^cum  and  appendicula  vermi- 
formis,  are  ramifications  of  the  laft  branch  from  the 
convex  fide  of  the  mefenterica  fuperior  ; and  they 
have  likewife  fome  fmall  ones  from  the  fecond  and 
third  branches,  when  both  arc  found.  The  veins  of 
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thefe  two  parts  are  ramifications  of  the  great  meferau 
ca ; and  one  of  thefe  rami  is  by  Riolan  termed  vena  cce* 
calls. 

The  ftraight  portion  of  the  arch  of  the  colon,  or  that 
which  is  an  immediate  continuation  of  the  caecum,  is 
fupplied  with  arteries  by  the  fecorid  branch  that  comes 
from  the  concave  fide  of  the  mefenterica  fiiperior,  and 
likewife  a little  by  the  third,  when  there' is  a third. 

The  fuperior  or  middle  portion  of  the  arch  of  the 
colon,  is  furniflied  by  the  firft  branch  from  the  fame 
fide  of  the  mefenterica  fuperior,  which  by  a bifurca- 
tion communicates  on  both  hands  with  the  other  por- 
tions of  the  arch  of  the  colon. 

The  left  portion  of  this  arch  derives  its  arteries  part- 
ly from  the  firft  branch  of  the  fame  mefenterica,  and 
partly  from  that  of  the  mefenterica  inferior  ; which  two 
branches  form  the  celebrated  communication  or  com- 
mon arch  of  the  two  mefentericse. 

By  means  of  this  communication  dr  continuation,  in 
cafe  one  artery  fliould  be  obftruded  or  compreffed^ 
the  other  would  furnifh  blood  to  all  the  branches  be- 
low the  place  of  the  obftrudtion.  The  fecond  branch 
of  the  mefenterica  inferior  gives  likewife  fmall  arteries 
to  the  left  cxitremity  of  the  colon. 

The  defeending  convolutions  of  the  colon,  which  re- 
prefent  a Roman  S,  are  fupplied  by  the  other  branches 
of  the  mefenterica  inferior  j the  laft  of  which  forms 
the  haemorrhoidalis  interna. 

The  veins  of  all  thefe  portions  of  the  colon  form 
trunks  v^hich  terminate  chiefly  in  the  haemorrhoidalis 
interna  or  mefaraica  minor  and  major,  and  likewife  in 
the  vena  portae  ventralis.  The  diftribution  of  thefe 
branches  and  ramifications  is  in  fome  meafure  the  fame 
with  that  of  the  arteries,  as  may  be  feen  in  the  de- 
feription  of  the  veins. 

The  arteries  of  the  reclum  are  furnifhed  by  the  hse- 
morrhoidalis  interna,  the  laft  branch  of  the  mefenteri- 
ca inferior,  which  communicates  with  the  hypogaftrica, 
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and  particularly  with  the  haemorrholdalls  externa,  a 
produdlion  of  one  of  thefe  arteries. 

The  veins  of  the  redum  go  to  form  the  beginning 
of  the  meferaica  minor  or  hasmorrhoidalis  interna  ; and 
they  communicate  with  the  haemorrhoidales  externse, 
which  are  rami  of  one  of  the  hypogaftricae.  They 
communicate  likewife  with  the  capillary  ramifications 
of  the  other  hypogaftric  veins,  which  come  from  thS 
internal  parts  of  generation  of  both  fexes. 

It  is  here  to  be  obferved  in  general,  that  there  is  a 
fucceflive  continuation,  more  or  lefs  fimple  or  multi- 
plied, between  all  the  arteries  of  the  inteflinal  canal, 
and  likewife  between  all  the  veins ; and  alfo  that  the 
veins  are  here  thinner  and  more  capacious  than  the  ar- 
teries, in  a greater  proportion  than  in  the  other  parts  of 
the  body. 

Nerves  of  the  intejlines.  The  nerves  of  the  duode- 
num arc  the  middle  plexus  of  the  femilunar  ganglion, 
and  fome  filaments  of  the  plexus  ftomachicus  and  he- 
paticus. 

The  nerves  of  the  jejunum,  ileum,  and  mefenteric 
glands,  are  the  plexus  mefentericus  fuperior,  the  po- 
flerior  mefenteric  fafcicuii,  and  the  plexus  mefenteri- 
cus inferior. 

The  nerves  of  the  caecum  are  the  poflerior  mefente- 
ric fafcicuii  or  plexus,  and  the  plexus  mefentericus  in- 
ferior. 

The  nerves  of  the  arch  of  the  colon  are  the  fame  faf* 
ciculi,and  the  two  plexus  mefentcrici. 

The  nerves  of  the  iafl  convolutions  of  the  colon  are 
the  pofterior  mefenteric  fafcicuii,  and  the  plexus 'me- 
fentericus inferior  and  fub-mefentericus. 

The  nerves  of  the  reflum  are  the  plexus  mefeateru 
cus  iriferior,  plexus  fub-mefentericus  or  hypogaltricus, 
and  the  two  ganglions  of  that  plexus. 

The  nerves  of  the  anus,  and  of  its  mufcles,  are  the 
ganglions  of  the  plexus  fub-mefentericus,  the  inferior 
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tope  of  both  fympathetici  maximi,  and  the  common 
arch  of  the  extremities  of  both  ropes. 

§ 12.  Digejlion* 

Within  the  human  ftomach  we  firft  meet  with  a 
great  quantity  of  mucus,  fpread  upon  its  villous  lining; 
which  mucus  is  not  unfrcquently  tinged  by  fome  of 
the  bile  returning  into  the  ftomach.  Befides  this,  in 
an  empty  ftomach  after  fading,  upon  bending  the  bo- 
dy, a great  quantity  of  a limpid  humour  will  arife  into 
the  mouth,  altogether  of  the  fame  nature  with  the  fali- 
va,  but  more  mucous ; which  liquor  is  very  rarely  to 
be  found  pure  or  unmixed  in  the  ftomach.  It  is  very 
far  from  poflefling  any  acid  acrimony,  when  it  can  be 
had  pure  from  the  food.  Left  to  itfelf,  it  changes, 
both  in  man  and  brutes,  rather  to  a lixivial  or  alkaline 
nature,  when  it  is  feparated  from  the  acid  illuvies  of 
the  aliments,  more  efpecially  in  an  hungry  animal. 
This  liquor  diftils  from  the  arteries  of  the  ftomach, 
through  its  villous  coat,  after  the  manner  we  fee  by  a- 
natomical  injeclions : by  which  water,  fifli-glue,  and 
oil,  may  be  eafily  urged  into  the  vcffels  of  the  ftomach, 
fo  as  to  fweat  through  its  numberlefs  pores. 

The  ftomach  then,  contained  within  the  abdomen, 
which  is  pcrfedtiy  full,  will  from  thence,  as  in  a prefs, 
receive  a force  or  compreflure  upon  its  fides,  which 
lie  betwixt  the  diaphragm ; the  concavity  of  whofe 
right  wing  is  filled  by  the  liver,  under  which,  and 
within  the  left  wing,  lies  the  ftomach  extended  almoft 
tranfverfely  behind  the  refifting  mufcles  of  the  abdo- 
men, viz.  the  reifti  and  obliqui,  but  chiefly  the  tranf- 
verfe.  The  more  the  ftomach  is  filled,  the  more  it  is 
urged  by  this,  prefTurc  of  the  abdominal  mufcles  ; be- 
caufe,  at  the  fame  time,  it  rifes  upward  in  a right  angle 
to  the  contaift  of  the  peritonaeum. 

Now  w'e  mull  fpeak  of  what  is  received  into  the  fto- 
mach,  and  why  it  is  received.  The  Creator  has  given 
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man  the  two  faithful  guards  of  pleafure  atid  pain  for 
his  prefervation  ; the  one  to  avert  evil,  the  other  to 
invite  him  to  ufeful  adtions.  But  the  taking  of  aliment 
is  an  action  very  necefrai7  and  ufeful  to  our  fupport. 
For  fince  every  day  there  is  a great  quantity  wafted  from 
the  body,  by  a diffolution  of  its  true  fubftance  thrown 
off  by  perfpiration,  a repairing  of  this  lofs  is  every  way 
beceflary,  as  the  body  is  manifeftly  wafted  by  fading. 
But  this  neceffity  of  taking  food  recurs  the  more  quick- 
ly from  the  nature  of  the  blood  itfelf,  which  is  ftrongly 
inclined  to  a (harp,  faline,  lixi\4al  quality^  and  to  a 
putrid  acrimonious  date  : to  which  lad  it  is  continu- 
ally folicited,  and  approaches  from  the  putrefcent  dif- 
pofition  of  all  the  more  ftagnant  humours  of  the  ani- 
mal, promoted  by  the  inceftant  and  natural  motion  of 
the  heart  and  arteries,  and  by  the  heat,  which  very 
much  promotes  the  putrefadion  of  all  the  animal  hu- 
mours. Moreover,  the  coagulable  difpofition  of  the 
blood,  continually  lofing  a great  part  of  its  diluting 
water  by  infenfible  perfpiration,  calls  ftrenuoufly  for  a 
recruit  of  the  watery  element,  in  the  way  of  drink,  by 
which  its  cohefive  globules  are  feparated  from  each  o- 
ther,  and  hindered  from  running  together  into  a con- 
fiftent  mafs. 

Thefc  truths  are  proved  not  only  from  their  caufes, 
but  likewife  by  the  appearances  which  they  exhibit  in 
men  and  other  animals  killed  by  hunger.  For,  in 
fuch,  we  commonly  obferve  a (harp  (linking  breath,  a 
loofenefs  of  the  teeth  from  the  diffolving  acrimony  of 
the  juices,  violent  pains  in  the  (lomach,  (harp  fevers, 
and  even  a true  madnefs.  All  thefe  diforders  arife 
fooner  and  ftronger,  as  the  perfon  is  more  robuft  and 
more  violently  exercifed  with  motion  of  body;,  but 
they  enfue  very  (lowly  in  phlegmatic  people,  who  arc 
una6livc,  perfpire  little,  and  put  the  blood  into  no  great 
motion.  Laftly,  thofe  who  have  been  without  food, 
have  alfo  lived  without  bodily  exercife,  and  for  the 
moft  part  laboured  under  a difeafe  of  the  nerves. 
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‘ The  frefii  chyle,  compofed,  for  the  mofl  part,  out  of 
the  acefcent  clafs  of  vegetables,  and  of  a confiftenee 
always  thinner  than  that  of  the  blood  itfelf,  being  re- 
ceived into  its  torrent  of  circulation,  temperates  the 
putrefeent  acrimony,  dilutes  the  coagulation  threaten- 
ed, and  reduces  the  whole  mafs  to  that  moderate  de- 
gree of  faline  nature  which  is  natural  to  man : and 
finally,  the  chyle,  but  more  efpccially  that  derived  from 
the  hefh  of  animals,  and  likewife  what  is  formed  of 
farinaceous  vegetables,  being  replenifhed  with  gelati- 
nous  lymph,  ferves  to  repair  the  confumption  or  wafte 
which  is  made  from  the  body  itfelf,  to  the  vacuities  of 
whofe  broken  folids  it  is  applied  by  the  caufes  which  pro- 
mote the  growth  of  the  body.  The  drink  dilutes  the 
cohefive  or  grumous  inclination  of  the  blood,  hinders 
its  putrefadion,  and  carries  off  by  the  emundories  fuch 
particles  as  are  already  putrid  : and  hence  it  is,  that  a 
perfon  may  live  for  a long  time  without  folid  food,  if  he 
is  fupplied  with  drink  ; b^ut  without  drink,  life  fubfifls 
but  a few  days. 

We  are  folicited  to  take  food,  as  well  from  the  fenfe 
of  pain  we  call  hunger,  as  from  that  of  pleafure,  which 
is  received  by  the  tahe.  The  firfl:  of  thefe  proceeds 
doubtlefs  from  the  fenfible  folds  or  wrinkles  of  the  fto- 
inach  rubbing  againft  each  other  by  the  periftaltic  mo- 
tion, of  which  there  is  an  acute  fenfation,  joined  with 
a prefTure  from  the  diaphragm  and  abdominal  mufcles, 
by  which  the  naked  villi  of  the  nerves  on  one  fide  grate 
againft  thofe  of  the  other,  after  a manner  intolerable. 
Il’hus  we  are  elFediialiy  admonifhed  of  the  dangers  cn- 
luing  from  too  long  abftinence  or  fading,  and  excited 
to  procure  food  or  nouriihment  by  labour  and  induftry. 

To  this  fenfe  perhaps  the  gaftric  liquor  or  juice  of  the 
ftomach,  colieded  and  fharpened  after  feeding,  does  in 
fome  meafure  conduce,  unlefs  it  becomes  putrefeent. 

Thirfl  is  fcated  in  the  tongue,  fauces,  oefophagus,  and 
ftomach.  For  whenever  thele  very  fenfible  parts,  which 
are  conftantly  and  naturally  moiftened  by  mucous  and 
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felival  juices,  grow  dry  from  a deficiency  of  thofe  or 
the  like  humours,  or  are  irritated  by  a redundancy  of 
muriatic  or  alkalefcent  falts  here  lodged,  there  arifes  a 
fenfe  much  more  intolerable  than  the  former,  as  thirft 
is  more  dangerous  ; whofe  uneafy  fenfe  continues  until 
the  proportion  of  diluting  water  in  the  blood,  being  re- 
cruited, reftores  the  neceffary  moifture  and  free  fecre- 
tion  required  in  the  parts  before  mentioned.  From 
hence  we  learn,  why  thirft  attends  labour,  which  ex- 
hales a greater  proportion  of  the  watery  perfpiration  ; 
and  why  it  is  a fymptom  of  fevers,  where  there  is  an 
obftrudlion  of  the  exhaling  veffels  belonging  to  the 
tongue  and  fauces ; why  fimple  water  is  lefs  efficacious 
in  abating  thirft,  which  yields  neverthelefs  eaftly  to 
fome  acid  liquors,  that  not  only  moiften  and  render 
fluid,  but  alfo,  by  their  mild  irritation  of  the  tongue 
and  mouth,  provoke  forward  the  humours,  and  at  the 
fame  time  correift  their  putrid  tendency. 

From  thefe  caufes,  mortals,  being  under  a neceflity 
of  fceking  food  for  the  fupport  of  life,  have  in  all  ages 
determined  their  choice  to  the  fucculent  parts  of  vege- 
tables and  animals,  in  fuch  a manner,  that  water  and 
fait  fcem  to  be  added  only  as  third  afliftants.  And 
iirft,  it  is  probable,  that  the  primitive  choice  of  our 
foods  was  made  by  experiments,  according  as  the 
variety  of  fmeils  and  flavours  in  vegetables  and  their 
feveral  parts  invited,  and  as  the  ftrength  or  recruit  of 
our  faculties  thence  following  confirmed  their  utility. 
But  by  degrees,  animals  increafing  fo  much  as  to  be  in- 
commodious to  the  hufbandman,  and  vegetables  alone 
not  being  fufficient  for  fupporting  them  under  their  la- 
bours, the  flefh  of  animals  was  afterwards  added.  Ac 
prefent,  both  the  number  and  variety  of  fubftances  are 
almoft  infinite,  which  we  take  either  as  food  or  feafon- 
ing  for  our  nourilhment. 

Although  there  are  many  inftances  of  particular  per- 
fons,  and  even  of  whole  nations,  who  have  fupported  life 
only  with  one  kind  of  food,  either  vegetable  or  animal, 

Z 3 or 


Of  tHE  ABDOMEN. 


Part  VI. 


350 

or  even  from  a fmall  clafs  of  either  of  them  ; and  laft- 
ly,  though  fome  have  lived  altogether  upon  milk  or  its 
whey ; yet  it  feems  to  be  neceflary,  both  from  the  na- 
ture and  fabric  of  the  human  body  itfelf,  as  well  as 
from  certain  experiments,  that  we  ought  to  fupport  life 
by  the  two  kinds  of  food,  fo  intermixed,  that  neither  of 
them  may  exceed  their  reafonable  bounds;  and  this 
mediocrity  we  are  taught  from  the  loathing  itfelf, which 
follows  to  any  one  kind  of  food  that  has  been  continu- 
ed for  too  long  a time  together. 

The  flelh  of  animals  appears  a neceflary  part  of  our 
nourilhment,  even  from  the  fabric  of  the  human  fto- 
mach  itfelf,  refembling  that  of  carnivorous  animals ; 
and  ^rom  the  two  rows  of  teeth,  with  the  canine  teeth 
in  each  jaw ; alfo  from  the  fmallnefs  and  ftiortnefs  of 
the  intellinum  csecum,  and  from  the  neceffary  vigour 
W'hich  w^e  require.  For  the  flefh  of  animals  alone  con- 
tain the  gelatinous  lymph  ready  prepared  for  the  re- 
cruit both  of  our  fluids  and  folids ; which,  being  ex- 
traded  from  the  broken  veffels  and  fibres,  eafiiy  paffes 
in  great  abundance  into  the  blood.  An  abftinence  from 
animal  food  generally  caufes  great  weaknefs  both  to  the 
body  and  ffomach,  being  perpetually  attended  with  a 
troublefome  diarrhoea.  But  in  the  amplitude  and  length 
of  the  inteftina  cralTa,  man  agrees  with  herbivorous 
animals. 

Efculent  vegetables  are  generally  of  the  acefeent 
kind  ; only  fome  few  of  them  are  either  alkalefcent, 
or  elfe  replenifhed  wdth  a fpicynefs.  But  few  of  them 
have  that  animal  glue  which  is  fpontaneoufly  change- 
able into  blood  ; for  it  is  only  the  fmall  portion  of  jelly 
which  is  drawn  from  their  farinaceous  parts,  that,  after 
many  repeated  circulations,  is  converted  into  the  na* 
ture  of  our  indigenous  juices.  Yet  thefe  are  neceffary 
to  avoid  over  repletion  with  blood,  and  of  too  putrel- 
cent  a kind  from  the  ufe  of  animal  food  alone,  which, 
from  the  mod  creditable  accounts  of  the  anthropoph- 
agi^ prevails  to  fo  great  a degree  as  to  breed  the  hot 
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alkalefcent  fcurvy,  a fierce  or  favage  temper,  a {linking 
and  leprofy  of  the  body,  with  a lixivial  corruption  of 
all  the  juices ; which  are  only  to  be  cured  by  change  of 
diet,  in  which  a vegetable  acidity  abounds.  Hence  it 
is,  that  we  are  furnifhed  but  with  few  canine  teeth  ; 
and  that  our  appetite  in  health,  but  more  efpecially  in 
difeafe,  is  ftrongcr  for  acidulous  vegetables,  in  propor- 
tion to  our  warmer  temperature  of  body,  and  greater 
heat  of  the  country  or  the  feafon  of  the  year.  Hence  we 
fee,  that  in  the  hottefl:  climates,  people  live  either  alto- 
gether upon  vegetables,  or  ufe  flefli  meats  but  very 
rarely,  and  not  without  danger  of  acute  difeafes ; while, 
in  the  colder  countries,  flelh  is  eaten  freely  with  lefs 
danger : and  hence  bread,  or  a farinaceous  aliment  fi- 
milar  to  it,  is  made  a (landing  part  of  our  food  through^ 
out  the  world. 

The  bell  drhik  is  afforded  by  pure  water,  not  incor- 
porated with  falts,  nor  with  air,  which  may  excite  fer- 
mentations. Of  this  kind  we  juflly  prefer  that  from  a 
mountainous  fpring,  which  runs  through  a fandy  bed, 
being  very  cold,  clear,  light,  and  infipid.  Whenever 
we  are  unprovided  with  fuch  pure  water,  as  is  frequent- 
ly the  cafe  in  the  lower  flat  countries,  or  when  any  in- 
creafe  of  the  flrength  and  mufcular  conftricVion  of  the 
flomach  is  required  from  a fpicy  ftimulus,  its  place  may 
be  very  well  fupplied  by  wine,  prepared  chiefly  from 
grapes;  but,  in  defed  of  thofe,  from  apples  and  pears 5 
which,  after  a due  fermentation,  becomes  dear,  and  is 
repleniflied  with  an  acid  fair,  and  oily  or  inflammable 
fpirit,  well  diluted  in  water.  Liquors  of  the  fame  kind, 
repleniflied  with  a vinous  or  inflammable  fpirit,  buc 
more  flatulent,  heavy,  and  lefs  palatable,  are  prepared 
from  corns  roafted,  afterwards  cxtraded  with  boiling 
water,  and  prepared  by  fermentation,  as  a fubftitute  for 
wine  in  thofe  countries  where  the  grape  does  not  ri- 
pen. 

But  mankind  have  invented  various  pickles  and 
fauces,  fuch  as  fait,  vinegar,  and  acids  of  various  kinds. 
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to  correct  the  putrefcent  difpofition  of  flefli- meats ; with 
pepper,  muftard,  and  other  hot  fpices,  to  ftrengthen 
the  aftion  of  the  ftomach,  which  is  perpetually  weak- 
ened by  the  ufe  of  vegetables : and  to  thefe  add  fugar, 
fait,  and  the  eaftern  fpices,  which  are  generally  added 
either  for  the  fake  of  flavouring  or  prcferving  our  food. 
But  all  thefe  yield  no  nourifhment,  being  deftituce  of 
all  gelatinous  lymph,  or  any  farinaceous  quality. 

The  aliments  are  varioufly  prepared,  according  to 
the  difference  of  country,  climate,  or  feafon ; and  thus 
their  crudity  is  removed,  their  folid  fibres  foftened, 
their  fuperfluous  air  expelled,  and  their  difagreeable  ac- 
rimony changed  and  rendered  agreeable.  But,  even 
after  this,  many  vegetable  foods,  and  more  efpecially 
flefh-meats,  require  to  be  divided,  in  fome  degree,  by 
a previous  triture  in  the  mouth,  which  is  particularly 
neceflary  in  man,  whofe  ftomach  is  but  little  flefhy,  and 
likewife  that  the  food  may  not  flay  fo  long  upon  the 
ftomach  as  to  become  putrid. 

The  meafure  of  our  food  is  determined  by  hunger, 
which  is  different  according  to  the  difference  of  bodies. 
Animal  and  farinaceous  food  nouriflies  mofl : other 
aliments  ought  to  fupply  by  their  quantity  what  they 
want  in  their  powers  of  nourifhment.  In  general,  we 
are  nourifhed  beft  by  a fomewhat  fpare  diet,  unlefs  fub- 
jeded  to  much  labour. 

into  this  ftomach,  therefore,  the  aliments  are  let 
down,  often  almoft  crude,  and  but  little  chewed,  of 
various  kinds  ; fome  of  them  being  alkalefcent,  as  flefh- 
meats  j rancefeent,  as  oily  or  fat  fubftances ; or  acef- 
cent,  as  bread,  milk,  and  inoft  of  the  vegetable  kind. 
Thefe,  we  obferve,  are  digefted  in  a heat  equal  to  that 
of  an  hatching  egg,  adminiftered  to  the  ftomach  by  the 
contiguous  fpleen,  liver,  and  heart ; and  this  in  a ca- 
vity altogether  dofe  or  confined  above,  as  it  alfo  is  be- 
low, by  the  afeent  of  the  incurvated  pylorus,  and  in  a 
great  meafure  by  a fliutting  valve,  and  likewife  con- 
ftringed  by  a muicular  force  of  the  fibres  5 from  whence 
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we  obferve,  that  even  milk  itfelf  is  often  retained  in  the 
ftomach  of  ftrong  animals  feveral  hours  after  a meal, 
without  paffing  into  the  inteftines.  Obferve,  again, 
that  thefe  aliments  are  continually  cohobated  or  moi- 
ftened  with  watery  juices,  and  at  the  fame  time  are 
replenifhed  with  a good  deal  of  air  incorporated  with 
them,  either  naturally  or  in  the  maftication.  This  air, 
therefore,  expanding  by  the  force  of  heat,  putrefadion, 
or  fermentation,  breaks  open  the  cells  by  which  it  was 
included,  divides  the  vifcid  liquors,  and  foftens  or  opens 
the  folid  fibres,  fo  as  to  make  a way  for  difcharging 
their  juices.  But  the  fime  fubflance  of  the  air,  turning 
to  a folid,  makes  the  principal  glue  or  cement  by  which 
the  animal  folids  and  other  bodies  receive  their  firm- 
nefs ; and  this,  being  extricated  by  heat,  leaves  the 
other  elementary  parts  friable,  or  without  a vinculum, 
as  we  fee  from  the  change  which  happens  in  Papin’s 
digefter,  in  the  ftomachs  of  many  animals,  and  even  in 
that  of  ourfelves.  This  air,  fet  at  liberty  by  the  dige- 
ftion,  often  diftends  the  flomach  more  than  the  food 
itfelf,  under  the  denomination  of  flatus.  While  this 
air  is  extricated,  the  aliments  by  long  flay  begin  to  cor- 
rupt or  change  into  a naufeous  liquid,  often  acefcent ; 
or  Gtherwife  putrefcent,  which  however  happens  lefs  in 
mankind  from  our  ufe  of  bread  and  fait ; or  rancefcent, 
as  appears  from  the  flatus  and  matters  eructated,  often 
of  a mofl  fetid,  cauffic,  and  inflammable  nature,  from 
fubflances  of  the  like  difpofition.  This  putrefcency,  or 
imperfect  putrefadion,  fays  Haller,  is  almoft  the  only 
caufe  of  digeflion  in  fifh,ferpents,and  carnivorous  birds. 
Plence,  in  mankind,  metals  themfelves,  by  long  flay  in 
the  flomach,  grow  foft,  and  are  eroded  ; but  from  Spal- 
lanzani’s experiments  it  appears,  that  there  arc  no  figns 
of  putrefaction  in  the  time  of  digeflion,  except  in  fick 
animals.  (Scs  Experiments  on  Digeflion,  &c.)  At 
this  time  hunger  is  abfent,  the  nervous  plates  of  the  fto- 
mach  being  removed  and  defended  from  their  contads 
with  each  other  by  the  interpofed  aliment,  at  the  fame 
dms  that  the  juice  of  the  flomach  itfelf  is  lefs  fliarp  and 
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freer  from  a mixture  with  the  old  remains  of  the  laft 
food,  which  often  excite  a naufeating  uneafinefs  in  the 
nerves  of  the  ftomach. 

But  that  the  aliment  might  not  degenerate  into  a 
complete  acidity,  there  is  a check  from  the  putrefeent 
degree  of  the  heat,  the  power  of  the  juices  diftilling 
from  the  ftomach,  and  that  of  the  faliva  itfelf,  fwallow- 
ed  to  the  amount  of  half  an  ounce  in  an  hour,  and  ra- 
ther inclined  to  an  alkalefcency : alfo  thefe  juices  being 
ground  together  with  the  aliment,  macerate,  foften,and 
diflblve  the  fibres  themfelves  and  their  cellular  bands, 
leaving  them  a foft  pulp  like  what  we  fee  by  letting 
them-ftand  for  a long  time  in  watm  water,  extract  their 
juice,  and  mingle  it  with  themfelves.  There  is  there- 
fore no  particular  kind  of  ferment  in  the  ftomach  ; 
from  which  the  defign  of  nature,  the  difpofition  of  the 
ftomach,  and  its  ufe,  are  all  very  remote.  And  yet  the 
juice  of  the  ftomach  alone,  by  its  longer  ftay  in  filhes, 
diftblves  the  bones  which  they  had  devoured.  (Se^ 
Spallanzani’s  Experiments.) 

For  the  flefliy  fibres  in  the  ftomach  being  now  irri- 
tated by  the  flatus,  weight,  and  acrimony  of  the  food, 
begin  to  contrad  themfelves  more  powerfully  than 
when  the  ftomach  is  empty,  and  with  a greater  force 
in  proportion  as  it  is  more  full,  the  round  fwelling  of 
which  ftretches  thefe  fibres.  And,  firft,  the  mufcular 
ftratum,  which  pafles  along  the  leflTer  curvature,  con- 
neds  the  pylorus  with  the  oefophagus  ; and,  being  in- 
ferted  only  into  the  left  face  of  the  former,  draws  it 
to  the  right.  The  principal  ftratum  of  the  circular 
fibres  contrads  the  capacity  of  the  ftomach,  according 
to  its  length  ; grinds  or  intermixes  its  contents  toge- 
thcr  with  the  liquors ; and  determines  them  both,  like 
the  preflure  of  two  hands  placed  oppofite,  to  flow  to- 
wards the  pylorus  : but  this  flux  through  the  pylorus 
is  not  made  continually  on  account  of  the  valvula  py- 
lori,  and  likewife  becaufe  this  motion  begins  from  fome 
part  that  is  more  irritated  j and  from  thence  the  ali- 
ment 
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ment  is  driven  here  upward,  as  in  other  parts  down- 
ward. Thefe  alternate  contradions  at  laft  terminate 
in  a full  evacuation.  In  this  adion  of  the  ftomach, 
there  is  nothing  which  refembles  the  triture  made  by 
the  ftrong  gizzards  of  granivorous  fowls,  which  fome 
anatomifts  have  aferibed  to  the  human  ftomach  ; which 
yet  has  a conftderable  degree  of  ftrength,  fmee  the  con- 
tradion  of  its  fibres  is  often  more  than  a third  part  of 
their  length  ; for  we  frequently  fee  the  ftomach  redu- 
ced to  lefs  than  a third  of  its  diameter  : frequently  alfo 
the  ftomach  is  obferved  to  be  diminiflied  to  much  lefs 
than  a third  part,  even  to  the  breadth  of  an  inch ; 
which,  laftly,  makes  it  fit  for  moving  forward  fharp- 
pointed  fubftances.  Yet  it  neither  bruifes  berries  nor 
♦the  fofteft  worms. 

.r  But  that  motion  which  it  receives  from  the  diaphragm 
and  mufcles  of  the  abdomen,  is  ftronger  than  the  pc- 
riftaltic  force  of  the  ftomach  ; for,  by  this,  the  ftomach 
is  more  perfeftly  emptied  by  a clofe  approximation  of 
its  anterior  and  pofterior  Tides.  For  it  is  principally 
by  this  force  that  the  drinks  are  urged  on  continually, 
but  the  foods  only  when  they  are  difl'olved,  left  thofe 
parts  which  are  too  grofs  fhould  be  expelled  through 
the  pylorus  into  the  duodenum,  when  the  ftomach  is 
more  that  way  inclined  by  repletion  ; for  the  folid  ali- 
ments do  not  feem  to  leave  the  ftomach,  before  they 
have  changed  their  fibrous  or  other  texture  for  that  of 
a mucous,  as  it  were  cineritious,  yellowifh,  fomewhat 
fetid,  mucilaginous,  and  liquid  pulp.  That  which  is 
firft  prepared  and  turned  fluid,  goes  before  the  reft  out 
of  the  ftomach  ; firft  water  ; then  milk,  pot-herbs, 
bread  ; and  laft  of  all,  flefh-meats,  the  harder,  tougher, 
and  longer  {kins  or  fibres  of  which  pafs  unchanged : but 
fuch  things  as  are  hard,  or  too  large  to  pafs  the  pylo- 
rus, are  retained  in  the  ftomach  for  a long  time. 

But  a conftderable  portion  of  the  drink- is  abforbed 
by  the  pendulous  exhaling  velTels  of  the  ftomach  itfelf, 
gaping  like  the  exhaling  arteries  of  the  fame  part : fo 
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their  contents  take  a fliorter  way  into  the  blood,  as 
plainly  appears  from  repeated  experiments. 

The  ftomach  being  irritated  by  too  great  a quantity 
or  acrimony  of  the  food,  or  elfe  by  ficknefs,  a repul- 
fion  of  the  bile,  or  other  caufe,  does,  by  an  antiperi- 
ftaltic  or  reverted  motion  of  its  fibres,  drive  its  contents 
upwards  through  the  open  and  relaxed  oefophagus  in' 
the  ad  of  vomiting.  Any  part  of  the  whole  intefti- 
nal  canal,  from  the  pharynx  to  the  redum,  may  be 
conftrided  as  well  flowly  by  an  antiperiftaltic  motion. 
If  it  happens  fuddenly  to  the  upper  parts  at  the  fto- 
machjthe  diaphragm  being  at  the  fame  time  convulfed, 
and  likewife  the  abdominal  mufcles,  it  is  called  vomit- 
ing ; if  it  is  flowly  performed,  it  may  be  called  rumi- 
natio  ; if  the  fmall,  and  particularly  the  great  inteftines, 
return  their  contents  upwards,  the  difeafe  is  called  ileus. 
The  effed  of  vomiting  is  partly  from  the  preflure  of 
the  abdominal  mufcles  deprefling  the  falfe  ribs,  and 
urging  the  contents  of  the  abdomen  againft  the  dia- 
phragm ; which,  at  the  fame  time,  contrading  itfelf 
to  a plane  downwards,  forces  the  ftomach,  as  betwixt 
the  fides  of  a prefs,  to  throw  up  its  contents. 

But  the  aliments  driven  in  their  natural  courfe  to 
the  duodenum,  meet  there  with  the  influent  bile  and 
pancreatic  juice,  which  often  flow  back  into  the  fto? 
maeh. 

From  the  exhaling  arteries  of  the  inteftines  diftils  a 
thin  watery  liquor  into  the  cavity  of  the  inteftines,  lik^ 
the  juice  of  the  ftomach,  not  acrid,  but  faltifft.  The 
quantity  of  this  liquor  may  be  computed  from  the  large 
extent  or  fum  of  all  the  excretory  orifices,  and  from  the 
fedion  or  light  of  the  fecretory  artery,  larger  than  which 
we  fee  no  where  in  the  body ; add  to  this,  the  laxity  of 
the  parts  perpetually  kept  warm  and  moift,  and  the  co- 
pious diarrhoea  or  watery  difeharge  that  often  follows 
the  ufe  of  purgative  medicines.  But  the  mucus  arifing 
from  the  pores  or  cells  before*mentioned  ferves  to  lu- 
bricate and  defend  the  internal  furface  of  the  villou? 
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membrane, and  to  guard  the  fenfible  nerves  from  ftrong- 
iy  acrid  or  pungent  particles.  Hence  we  fee,  it  is  more 
abundant  at  the  beginning  of  the  larger  inteftines,  be- 
caufe  there  the  mafs  of  aliment  begins  to  be  more  fe- 
culent, acrid,  and  tenacious. 

The  mixture  of  this  liquor  with  the  pulpdike  mafs 
of  the  aliment,  together  with  the  bile  and  pancreatic 
juice,  is  made  by  the  motion  of  the  furrounding  muf- 
cles  of  the  abdomen  ; but  this  force  is  quite  fmall,  and 
unfit  for  moving  forward  the  aliments.  But  for  this 
purpofe  ferves  cfpecially  the  periflaltic  motion,  which 
is  more  particularly  ftrong  and  evident  in  the  fmall  in- 
teflines.  For  any  part  of  the  inteftine,  irritated  by 
flatus  or  any  fharp  or  rough  body,  contracts  itfelf,  even 
after  death,  moft  violently  in  that  part  where  the  fti- 
mulus  is  applied,  in  order  to  free  itfelf  from  the  offend- 
ing or  diltending  body,  which  it  expels  into  the  next 
open  part  of  the  lax  inteftine  ; where,  being  received, 
it  is  again  propelled  forward,  by  exciting  a like  ftimuius 
and  contradfion  as  before.  This  contrading  motion  of 
the  inteftines  is  made  in  various  parts  of  the  gut,  either 
fucceffively  or  at  the  fame  time,  wherever  the  flatus  or 
aliment  excite  a ftiniulus ; and  this,  without  obferving 
any  certain  order.  So  well  fitted,  however,  are  the  in- 
teftines for  this  motion,  that  they  emulate,  and  even  ex- 
ceed, the  irritability  of  the  heart,  or  at  leaft  are  fcarcc- 
ly  exceeded  by  it.  When  they  are  not  irritated,  they 
remain  at  reft ; and  we  may  fuppofe  this  to  be  the 
caufe  why  the  fat  remains  in  the  belly.  The  air  ads 
chiefly  as  a ftimuius  to  the  inteftines,  next  to  it  is  the 
aliment,  and  laftly  the  bile.  This  motion  is  performed 
by  a wonderful  fort  of  alternate  creeping  and  revolu- 
tion of  the  inteftines,  which  diffedion  eafily  demon- 
ftrates  in  living  brute  animals,  and  unhappy  cafes  of 
wounds  in  the  abdomen  and  ruptures  have  manifefted 
in  the  human  fpecies.  And  fince  here,  among  fo  ma- 
ny inflexions,  the  weight  of  the  aliment  is  but  of  little 
force,  it  eafily  afeends  or  defeends  through  the  irrita- 
ted 
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ted  inteftine,  which  thus  empties  itfelf.  From  hence 
the  antiperiftaltic  motion  is  intelligible,  by  which  the 
pulp  of  the  alimentary  mafs  is  oftener  or  longer  ap- 
plied with  a gentle  force  to  the  triture  of  the  inteftine, 
to  the  exhaling  diluent  liquor,  and  to  the  mouths  of 
the  abforbing  veins.  But  all  the  contents  of  the  in- 
teftine are  determined  downward  to  the  large  inreftines, 
becaufe  the  ftimulus  begins  above,  from  the  left  open- 
ing of  the  ftomach  ; and  fo,  by  the  fucceflion  of  new 
chyle,  repeating  the  ftimulus  above  the  contra£fion,  it 
defeends,  when  there  is  no  refiftance  made  to  it,  into 
the  lower  part  of  the  ileum,  at  its  opening  into  the 
colon : here  the  loofe  part  of  this  inteftine  readily  re- 
ceives what  is  prefled  into  it  by  the  contradion  from 
above,  and  as  eafily  unloads  itfelf  into  the  large  unadtive 
caecum  ; from  whence  it  is  again  repelled  upward,  and 
in  part  urged  on  by  the  preflure  of  the  fucceeding 
mafs.  Anatomifts  obferve,  that  this  motion  is  made 
ftronger  downward  than  upward,  and  that  the  fuperiof 
parts  of  the  inteftines  are  more  irritable  than  the  lower; 
But  as  often  as  an  infuperable  obftacle  refills  the  paf- 
fage  of  the  aliment,  there  will  be  the  feat  of  the  prin- 
cipal contradlion,  and  the  aliment  likewife  is  driven 
upward  from  the  valve  of  the  colon  through  the  whole 
length  of  the  inteftines,  into  the  ftomach,  and  laftly 
into  the  mouth. 

This  periftaltic  motion  of  the  inteftines  is  performed 
by  the  conftridlion  of  their  circular  fibres,  which  know 
how  to  empty  the  tube  exadlly,  without  injuring  the 
inteftine  againft  pins,  needles,  or  any  other  fharp  bo- 
dies lodged  within  their  contents,  which  they  tenderly 
promote  forward.  But  the  revolutions  of  the  inteftines, 
drawn  upward  and  downward,  and  the  ftraightening 
of  crooked  parts  of  Them  one  before  another,  which 
is  fo  remarkably  confpicuous  in  brute  animals,  are  per- 
formed by  the  long  fibres,  which  we  fee  contrad  them- 
felves  at  the  feat  of  the  prefent  ftimulus,  and  dilate  the 
following  portion  of  them  to  receive  what  enfues.  By 
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the  fame  contradlion  the  villous  membrane  of  the  in- 
teftines,  within  their  cavity,  is  urged  and  reduced  in- 
to longer  folds ; whence  the  mucus  is  exprefied  and 
applied  to  that  part  of  the  alimentary  mafs,  where  it 
was  required  by  the  force  of  irritation  and  flimulu^. 
Thefe  long  fibres  frequently  make  introTufeeptions  of 
the  inteftines,  and  generally  without  any  bad  confe- 
quences,  by  drawing  up  the  contracted  portion  of  the 
inteftine  into  that  which  is  loofe,  in  fuch  a manner, 
that  the  former  is  furrounded  by  the  latter,  which  is 
relaxed. 

The  alimentary  pulp,  therefore,  diluted  with  the 
pancreatic  juice  and  that  of  the  inteftines,  intimately 
mixed  with  the  faponaccous  bile  and  circumjacent  mu- 
cus, is  more  perfectly  diflblved  than  by  the  efficacy  of 
the  ftomach,  in  proportion  as  the^fides  of  the  inteftines 
come  into  a larger  contaCl,  and  approach  nearer  toge- 
ther ; to  which  add,  the  longer  feries  of  the  periftaltic 
motions,  and  the  greater  quantity  of  diflblving  juices. 
In  this  manner  the  alimentary  pulp,  intermixed  with 
air,  forms  a froth,  without  any  kind  of  fermentation, 
which  air  is  the  fame  with  what  we  commonly  erudate 
from  the  ftomach  ; but  yet,  at  the  fame  time,  the  acid 
or  acefeent  force  is  fubdued,  while  the  oily  or  fat  parts, 
diflblved  by  the  bile,  intermix  with  the  watery  juices, 
and  give  the  chyle  its  ufual  milky  appearance,  like  an 
emulfion,  of  a bright  colpur  in  the  duodenum,  at  the 
firft  entrance  of  the  biliary  duCt ; from  whence  down- 
ward it  clofely  adheres  to  the  villous  coat  of  the  fmall 
inteftines.  But  the  gelatinous  juices  of  flefti  meats, 
diluted  with  a large"  portion  of  water,  and  likewife 
from  their  own  fubvifeid  nature,  do  more  particularly 
adhere  to  the  villous  coat,  and  enter  it  in  the  way  of  ab* 
forption.  So  water  and  watery  liquors  arc  all  very  gree- 
dily drank  up  by  the  abforbents  ; and  yet  the  feculent 
remains  never  grow  thick  in  the  fmall  inteftines,  as  far 
as  Haller  has  been  able  to  obferve,  becaufe  the  watery 
part  is  repaired  by  the  arterial  vapour  and  mucus } not 
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do  they  become  fetid  in  any  confiderable  degree,  as 
well  becaufe  of  the  great  quantity  of  diluting  juices,  as 
bccaufe  the  quick  progreflion  will  not  allow  them  time 
enough  for  a putrefaftion..  Thofe  remains,  which  are 
of  a more  earthy,  grofs,  and  acrid  difpofition,  which 
were  excluded  by  the  mouths  of  the  abforbing  la£leal 
orifices,  do,  by  their  weight,  or  by  the  mufcular  con- 
traOions,  defcend  flowly  into  the  large  inteftines,  fo  as 
to  complete  their  whole  courfe  in  the  fpace  of  about 
twenty-four  hours.  But  within  three,  four,  or  a few 
more  hours  time,  all  the  chyle  of  the  aliment  is  com- 
monly extracted. 

The  confiderable  length  of  the  fmall  inteffine, 
which  is  five  or  more  times  longer  than  that  of  the 
body,  the  great  furface  of  the  villous  membrane  increa- 
fed  by  folds,  the  incredible  number  of  exhaling  or  ab- 
forbing veffels,  the  flow  courfe  of  what  remains  through 
the  large  inteftines,  and  the  great  quantity  of  the  in- 
teftinal  juice  poured  into  the  alimentary  mafs,  do  all 
of  them  concur  in  the  fmall  inteftine,  abundantly  to 
perform  what  is  required  in  the  emulfions  of  the  food 
for  our  healthy  juices,  and  for  their  abforption  into  the 
ladeals  and  the  mefenteric  veins ; alfo  for  abfterfion  of 
vifcidities  from  the  inteftine ; for  the  avoiding  adhe- 
fions  and  coagulations ; for  the  deftrudion  of  any  acid 
difpofition  not  yet  fubdued ; and  for  the  fubduing  any 
• venomous  quality  in  many  juices;  which,  being  di- 
redly  mixed  with  the  blood,  inftantly  kill,  but  are 
thus  fent  in  by  the  mouth  without  damage.  Hence, 
in  general,  the  inteftines  are  long  in  animals  that  feed 
upon  any  hard  diet,  but  fhort  in  carnivorous  ones, 
and  ftiorteft  in  all  thofe  that  live  upon  juices : and* 
even  in  man,  an  uncommon  ftiortnefs  of  the  inteftines 
has  been  known  to  be  attended  with  hunger,  and  a 
flux  or  difcharge  of  fetid  and  fluid  fasces. 

. The  heat  by  which  the  aliment  is  fomented,  and 
which  is  exceedingly  proper  for  the  folution  of  the  ge- 
latinous matter,  and  exciting  a beginning  putrefadion* 
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is  hence  the  principal  caufe  of  the  fetor  which  is  gra- 
dually produced  in  the  aliment  5 thence  alfo  is  the 
Caufe  of  that  thinnefs  by  which  the  ufeful  part  of  the 
aliment  is  fitted  for  abforption.  But  the  air  alfo,  inclo- 
fed  in  the  vifcid  aliment,  operates  here,  as  in  the  flo- 
-macb,  by  breaking  the  cohefion  of  the  aliments,  if 
any  yet  remain  w^hole.  The  inteftinal  water  dilutes  the 
little  maffes  of  aliment ; and  if  any  hard  part  remains, 
this  liquor  foftens  it  by  maceration.  The  bile  being 
intimately  mixed  with  oil,  diflblves  the  fame,  and  ren- 
ders it  mifeibie  with  water. 

What  remains,  after  the  chyle  has  been  abftra^ed, 
confifts  of  fome  portion  of  the  bile,  but  mucilaginous 
and  degenerate ; fome  part  of  the  human  mucilages ; 
nioft  of  the  earthy  parts  that  were  lodged  in  the  food ; 
and  all  thofe  parts  which  by  their  acrimony  were  re- 
jecled  by  the  abforbing  mouths  of  the  ladeals,  yet 
changed  by  means  of  putrefaction;  with  all  the  folid 
fibres  and  membranes,  whofe  cohefion  was  too  great 
to  be  overcome  by  the  maceration  and  periftaltic  mo- 
tion in  the  inteftincs. 

All  thefe  remains  pafs  from  the  extremity  of  the  ile- 
tim  into  the  csecum,  in  which  they  are  collected  and 
ftagnate. 

The  inteftinal  feces j therefore,  retained  in  the  blind 
beginning  of  the  colon  or  large  inteftine,  there  grow 
dry  by  the  abforption  of  moift  vapours,  fo  as  to  be  ca- 
pable of  receiving  a figure  from  the  round  contracted 
parts  of  the  colon  ; they  afeend  from  the  bottom  of  the 
cascum  elevated  by  the  long  ligaments,  which  end  in 
the  worm-like  appendix.  And  here  the  manner  in 
which  the  feces  are  propelled  by  the  contraction  of 
the  circular  fibres,  appears  better  than  in  the  fmall 
ones.  The  longitudinal  fibres  of  the  inteftine,  being 
attached  to  the  contracted  parts  as  fixed  points,  draw 
up  and  dilate  the  lower  parts  of  the  inteftine  ; then  the 
next  parts  of  the  inteftine,  to  which  the  feces  are 
brought,  being  irritated  and  contracted  in  like  manner, 
are  immediately  after  drawn  together  by  the  round  and 
Yol.  II.  A a long 
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long  fibres ; by  a fiicceflive  repetition  of  which  the  fe- 
ces finifh  their  courfe  entirely,  through  the  whole  large 
inteftine  for  the  moft  part  in  twenty-four  hours  in  a 
healthy  perfon.  For  wounds  in  mankind,  and  the 
comparative  anatomy  of  brute  animals,  demonftrate 
this  periftaltic  motion  of  the  inteftines  to  the  eye  j 
which  is  alfo  confirmed  by  the  antiperlfiaitic  motion, 
and  its  confequencesj  by  which  the  matter  of  glyfters 
is  returned  up  through  the  mouth.  The  fame  fibres 
refill:  the  air  contained  in  the  inteftines ; and  wind  is 
faid  to  be  generated  as  often  as  thefe  fibres  being  over- 
come by  its  impulfe  yield,  and  the  inteftine  is  dilated. 

While  the  grofs  feces  afeend  by  the  folds  or  valves 
of  the  ileum,  the  weight  of  them  depreffes  the  lower 
fold  to  the  left  fide,  w^hich  draws  back  the  ligament 
common  to  each  valve,  in  fuch  a manner  as  to  com- 
prefs  and  exadly  clofe  the  upper  fold  downward,  that 
nothing  may  returnback  into  the  ileum;  which  might 
eafily  happen  in  a fluid  ftate  of  the  feces,  if  this  port 
was  not  fo  accurately  fhut  up.  The  feces,  when  in 
danger  of  falling  down  from  the  upper  parts,  deprefs 
the  upper  valve,  and  thus  accurately  exclude  them- 
felves.  This  happens  very  exadlly  with  the  feces,  bud 
not  fo  accurately  with  water.  From  thence  they  con- 
tinue to  move  flowly  forward,  more  dry,  confiftent, 
and  figured  by  the  fame  caufes  through  the  whole  traft 
and  repeated  flexures  o-f  the  colon,  which  is  fometimes 
of  five  or  feven  feet  in  length,  lo  as  to  retain  the  feces 
a fpace  of  time  fulficient  to  give  no  interruption  to  the 
affairs  of  human  life;  and  this  time  is  proportionably 
kfs  than  twenty.four  hours,  the  greater  the  .velocity 
with  which  the  fmail  inteftines  propel  their  contents. 

At  length  the  figured  excrement  falls  into  the  rec* 
tum^  which  is  infleffed  firft  a little  downwards  and  then 
forward,  of  a broad  deprefl'ed  figure,  at  firft  defeending 
contiguous  to,  and  afterwards  fpread  under,  the  blad- 
der or  vagina,  but  connected  more  with  the  former 
than  the  latter.  Here,  for  a great  while,  and  often  to 
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a great  quantity,  the  feces  are  colleded  together^  in  a 
part  which  is  loofe,  or  openly  furrounded  with  foft  vif- 
Cera  and  mufcles,  with  a good  deal  of  fat. 

The  n:ru61:ure  of  the  re^lunl  dilfers  very  much  from 
that  of  the  other  inteftines.  The  external  membrane 
or  peritonaeum  is  only  fpread  before  it ; while  behind 
it  is  fupported  by  a broad  flratum  of  the  Cellular  fub- 
fiance,  replenifhed  with  fat,  and  many  conglobate  glan- 
dules, connecting  this  inteftine  all  the  way  to  the  os 
facrum.  The  mufcular  fibres  in  this  inteftine  are  much 
ftronger  and  more  numerous,  more  cfpecially  the  lon- 
gitudinal onesj  than  in  the  other  intcflines ; being  com- 
pofed  of  the  three  ligaments  of  the  colonj  e^^panded 
and  feparated  firft  over  the  anterior  face,  and  then  over 
the  whole  inteftine;  which  they  dilate  againft  the  ad- 
vancing feces,  and  draw  back  the  inteftine  after  it  has 
excluded  them*  But  the  tranfverfe  fibres  are  alfo 
ftrong;  and  the  laft  of  them  are  oval,  forming  a pro- 
tuberant ring,  which  is  the  internal  fphin6ler  itfelf,  by 
which  the  opening  of  the  anus  is  clofed. 

Moreover,  the  villous  tunic,  extremely  full  of  pores^ 
and  of  a rough  furface^  full  of  reticulated  polygonous 
and  tender  wrinkles,  has  likewife  fome  finufes  peculiar 
to  itfelf.  Narnelyj  that  part  of  the  inteftine  which  is 
next  to  the  fkin  or  outward  opening,  forms  a white 
firm  circle  like  a valve^  into  which  defeend  the  longi* 
tudinal  folds,  but  incurvated  and  approaching  one  to 
another  in  the  circle  itfelf*  Betwixt  thofe  folds  are 
intercepted  finufes,  hollow  upwards,  and  of  a greater 
depth  towards  the  lower  extremity  of  the  inteftine. 
Into  the  cavity  of  thefe  open  the  mouths  of  the  large 
mucous  glandules;  while  the  margin  of  the  anus  it- 
felf is  defended  by  febaccous  glandules,  that  it  might 
not  be  excoriated  by  the  harder  acrid  feces. 

There  are  alfo  proper  mufcles  which  govern  the  anus. 
Of  ihefc  the  outermoft  is  the  fphinder^  which  is  broad 
and  flefhy,  confiftingof  two  plates  of  half  elliptic  fibres^ 
which  crofs  each -other  towards  the  coccyx,  and  to- 
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wards  the  genital  parts.  And  there  they  are  inferted 
by  flefhy  bundles  into  a callous  cellular  fabric  defcend- 
ing  from  the  coccyx.  But  forward,  they  arc  firmly 
attached,  by  denfe  portions  of  the  fame  kind,  to  the 
fkin  of  the  perinasum  ; but  by  three  ftronger  portions 
in  the  middle,  and  two  in  the  fides,  they  are  inferted 
into  the  bulb  of  the  urethra,  whofe  lateral  parts  they 
furround,  betwixt  the  fphindler  and  levator.  The  fi- 
bres, therefore,  of  the  fphin£i:er,  placed  betwixt  the  an- 
terior and  pofterior  face  of  the  redum,  afeending  in 
a drre6l  courfe,  clofe  the  opening  of  the  anus,  which 
they  furround.  With  the  internal  fphinder,  the  ex- 
ternal one  is  conjoined  by  flefhy  portions,  that  they 
may  co-operate  together.  The  conftriction  of  them 
is  not  perpetual  but  voluntary ; for  the  anus  feems  to 
clofe  itfelf  naturally,  if  the  frnallnefs  of  its  opening  be 
compared  with  the  largenefs  of  the  inteftine  above,  and 
with  the  correfponding  wrinkle,  aided  by  the  flrength 
of  the  tranfverfe  fibres  of  the  internal  fphindler  and  the 
incumbent  bladder. 

But  there  is  another  oflice  belonging  to  the  levators^ 
which  are  broad  complicated  mufcles.  They  defeend 
broadly  from  betwixt  the  oppofite  protuberances  of  the 
ofla  ifehia,  placed  under  the  redlum  and  bladder;  and 
ferve  to  fuftain  the  redlum  on  each  fide,  and  prevent  it 
f.omfubriding,orfrom  an  unfightlyeverfion.  Moreover, 
the  fame  fibres  of  the  levator,  declining  broadly  from 
each  other,  in  the  nature  of  a fphindler,  to  which  they 
join,  ferve  to  dilate  its  orbicular  fibres,  and  open  the 
anus;  but,  at  the  fame  time,  they  both  elevate  and 
fuflain  the  inteftine  from  prolapfing  downward  by  the 
preflure  of  the  hard  feces.  They  arife,  as  is  well  known^ 
from  the  fpine  of  the  ifehium,  os  ileum,  and  fynchon- 
drofis  of  the  ofla  pubis,  terminated  by  the  margin  of 
the  great  foramen  of  the  pubes,  and  that  part  of  the 
ifehium  which  is  above  the  tubercle.  Finally,  they 
meet  together  in  one  above  the  coccyx,  into  which  they 
are  inferted  by  numerous  fibres. 


Therefore, 
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Therefore,  whenever  the  feces  are  collecled  to  fome 
quantity  within  the  reduni,  fo  as  to  be  troublefome  by 
their  weight,  irritation,  or  acrimony,  they  excite  an 
uneafinefs  through  the  adjacent  vifeera ; and  are  then 
urged  downward  by  a voluntary  preffure  through  the 
flraits  of  collapfed  inteftine  by  the  force  of  the  in- 
cumbent diaphragm  exciting  an  effort ; which  urging 
downward  with  great  force,  the  vifeera  of  the  abdo- 
men, which  is  always  full,  are  determined  downward 
through  the  inner  rim  of  the  pelvis,  fo  as  to  urge  up- 
on the  contents  of  the  lefs  refifting  bladder  and  redtum. 
When  the  refinance  of  the  anus  is  thus  overcome,  the 
compreffing  forces  of  the  diaphragm  abate,  and  the 
feces  continue  to  difeharge  from  the  body,  urged  on- 
ly by  the  periftaltic  motion  itfelf  of  the  inteftine.  Af- 
ter the  feces  are  expelled,  the  inteftine  is  drawn  back 
or  up  into  the  body  by  its  longitudinal  fibres  ; after 
which  the  opening  of  the  anus  itfelf  is  clofely  contrad:- 
ed  by  the  two  proper  fphindfers  as  at  firft.  Thefe  fe- 
ces in  men  and  carnivorous  animals  are  very  foetid,  al- 
moft  putrid,  fubalkaline,  foft,  and  contain  much  oil 
intimately  mixed  with  falts,  which  are  left  both  by  the 
aliments,  as  well  as  by  the  the  bile  and  other  humours 
of  the  human  body.  An  acrid  and  foetid  water  re- 
turns from  the  feces  into  the  blood  hence  coftivenefs 
in  fevers  is  hurtful,  putrefadion  being  increafedby  the 
affufion  of  the  above-mentioned  matter  into  the  body. 

§ 13.  Hepar^  and  Veficula  Fellis* 

Situation^  figure^  and  divifion^  of  the  liver.  The  liver 
is  .a  large  and  pretty  folid  mafs,  of  a dark  red  colour, 
a little  inclined  to  yellow,  fituated  immediately  under 
the  arch  of  the  diaphragm,  partly  in  the  right  hypo- 
chondrium,  which  it  fills  almoft  entirely,  and  partly  ijl 
the  epigaftrium,  between  the  appendix  enfiformis  and 
fpina  dorfi,  and  terminating  commonly  in  the  left  hypo- 
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cbondrium,  into  which  it  fometimes  runs  a confider-? 
able  way. 

The  figure  of  the  liver  is  irregular,  it  being  arched 
or  convex  on  the  upper  part,  unequally  concave  on  the 
lower,  and  very  thick  on  the  right  and  back  fides.  To- 
wards  the  left  and  anterior  Tides,  its  tbicknefs  decreafes 
very  much,  and  terminates  there  by  a kind  of  edge  ; 
and  it  is  broader  from  right  to  left  than  from  before 
backwards. 

The  liver  may  be  divided  into  two  extremities,  one 
great,  the  other  fmall  ; two  edges,  one  anterior,  and 
one  poflerior  ; two  Tides,  one  fuperior  and  convex, 
which  is  fmooth,  poliflied,  and  proportioned  to  the 
arch  of  the  diaphragm,  and  one  inferior,  concave  and 
uneven,  with  feveral  eminences  and  deprefiions ; of 
which  hereafter. 

it  may  likewife  be  divided  into  two  lateral  parts, 
called  lobes  ; one  of  which  is  termed  the  great  or  right 
iobe^  the  other  the  fmall  or  left  lobe.  Thcfe  two  lobes 
are  dihinguifhed  above  by  a membranous  ligament, 
and  below,  very  plainly,  by  a confiderable  feiffure,  ly- 
ing in  the  fame  diredion  with  the  fuperior  ligament. 

The  eminences  on  the  concave  fide  of  the  liver  be- 
long to  the  great  lobe.  The  principal  eminence  is  a 
fort  of  triangular  or  pyramidal  apophyfis,  fituated  back- 
ward near  the  great  feiffure  which  diftinguifhes  the  two 
lobes. 

This  triangular  eminence  is  termed  (imply  the  fmall 
lobe  of  the  liver ^ or  lobulus  SpigeUi^  though  it  was  knowi^ 
to  feveral  anatomifts  long  before  his  time.  One  of  its 
angles  advances  a confiderable  w^ay  toward  the  middle 
of  the  lower  fide  of  the  great  lobe,  and  is  loft  there. 
'This  angle  we  call  the  root  of  the  lobulus.  Toward  the 
forcfide  there  is  another  eminence  lefs  prominent,  but 
broader ; and  to  this  eminence,  and  the  former,  the 
ancients  gave  the  general  name  of  porta. 

The  deprefiions  on  the  concave  or  lower  fide  of  thp 
v^bich  deferve  our  attention,  are  four  in  number, 
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The  firft  is  the  fciflure  that  feparates  the  two  lobes, 
which  runs  acrofs  the  concave  fide,  from  the  eminences 
already  mentioned,  to  the  anterior  edge,  where  it  ter- 
minates by  a notch  of  diiTerent  depths  in  different  fub- 
jeOs,  This  is  termed  the  great  fcijfure  of  the  liver  ; 
and  in  fome  fubjeds  part  of  it  is  an  entire  tube.  The 
fecond  depreffion  is  firuated  tranfverfely  between  the 
two  eminences  of  the  great  lobe,  and  filled  by  the  fi- 
fius  of  the  vena  fo  called  by  the  ancients  be- 

caufe  it  lies  between  the  eminences  of  the  fame  name. 
The  third  dcpreflion  is  backward  between  the  great  lobe 
and  lobulus  Spigelii,  and  the  vena  cava  paffes  through 
It.  The  fourth  is  a kind  of  fulcus  between  the  lobulus 
and  fmall  lobe  of  the  liver,  which  in  the  foetus  ferved 
to  receive  a venal  canal  loft  in  adults,  in  whom  it  ap- 
pears only  as  a kind  of  ligament.  This  fulcus  is  in 
ibme  meafure  a continuation  of  the  great  feiffure,  and 
joins  the  vena  cava  by  an  acute  angle. 

Befides  thefe  four  depreftions,  there  is  one  on  the 
fore  part  of  the  great  lobe,  in  which  the  veficula  fellis 
is  lodged  ; and  it  fometimes  runs  as  far  as  the  edge, 
where  it  forms  a fmall  notch,  Wc  may  likewife  rec- 
kon among  thefe  depreftions  a fmali  fuperficial  cavity 
in  the  pofterior  and  lateral  part  of  the  lov«^er  fide  of  the 
great  lobe,  by  which  it  refts  on  the  right  kidney  ; and 
Hkewife  a fuperficial  cavity  in  the  left  lobe,  where  it 
runs  over  the  ftomach. 

Laftly,  on  the  pofterior  edge  of  the  liver,  there  is  a 
great  finus  common  to  both  lobes,  which  gives  paffage 
to  the  fpina  dorfi  and  oefophagus,  near  the  place  where 
the  vena  cava  defeends;  and  we  fometimes  meet  with 
fciffures  on  both  fidcs  of  the  liver,  which  are  not  ordi- 
nary. 

Ligaments  of  the  liver*  The  convex  fide  of  the  liver 
is -commonly  connected  to  the  diaphragm  by  three  liga- 
ments, which  are  only  continuations  of  the  membra- 
nous lamina  of  the  peritonaeum.  One  lies  near  the 
edge  of  the  extremity  of  each  lobe,  and  one  in  the 

A a 4 middle  ^ 


Of  the  abdomen, 


Part  VI, 


368 

middle  ; and  they  are  accordingly  termed  the  rights 
middle^  and  left  ligaments*  There  is  a cellular  fubftance 
in  the  duplicature  of  each,  in  which  the  blood-veflels 
and  lymphatics  run,  and  which  fends  off  a kind  of  la- 
mina into  the  fubftance  of  the  liver. 

The  right  ligament  fomctimes  connects  the  great 
lobe  to  the  cartilages  of  the  falfc  ribs  ; and  the  left  liga- 
ment, or  that  of  the  fmall  lobe,  is  often  double,  and 
advances  toward  the  middle  ligament.  This  middle 
ligament  begins  below  in  the  great  fcilfure  of  the  liyer, 
near  the  eminences  cdWcd  port^  ; and  from  thence  paf- 
fes  through  the  anterior  notch,  and  over  the  convex 
fide  of  the  liver  at  the  union'  of  the  two  lobes,  and  is 
fixed  obliquely  in  the  diaphragm. 

It  is  llkewife  fixed  along  the  upper  and  inner  part  of 
the  vagina  of  the  right  mufculus  redus  of  the  abdomen, 
in  fuch  an  oblique  manner  as  to  be  nearer  the  iinea  al- 
ba below  than  above. 

Befides  thefe  ligaments,  the  great  lobe  of  the  liver  is 
like  wife  conneded  to  the  right  ala  of  the  tendinous 
portion  of  the  diaphragm,  not  by  a ligament,  but  by 
a broad  and  immediate  adhefion,  without  the  interven- 
tion of  the  membrane  of  the  peritonaeum,  which  is  only 
folded  quite  round  this  adhefion,  to  form  the  external 
membrane  of  all  the  reft  of  the  body  of  the  liver. 

This  broad  adhefion  is  commonly,  though  impro- 
perly, called  ligamentum  coronarium  : but,  in  the  firft 
place,  it  is  not  a ligament,  as  has  been  already  obfer- 
ved  ; and,  fecondiy,  it  is  not  circular,  but  oval  and 
very  oblong. 

It  is  not  on  the  upper  part  of  the  convex  fide  of  the 
liver,  but  along  the  poflerior  part  of  the  great  lobe  ; 
the  broad  extremity  of  the  adhefion  lying  nearer  the 
notch,  and  the  pointed  extremity  towards  the  right  hy- 
pochondrium. 

'1  he  middle  ligament,  called  improperly  ligamentum 
hepatis  Ji^Jpenfcuum^  contains  in  it<6  duplicature  a thick 
white  rope,  like  a round  ligament,  which  was  the  um- 
bilical 
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bilical  vein  in  the  foetus.  Thus  the  lower  part  repre- 
fents  a falx  ; the  convex  edge  of  which  is  (harp,  and 
the  other  rounded. 

All  thefe  ligaments  ferve  to  keep  the  liver  in  its  pro- 
per fituation,  and  to  hinder  it  from  inclining  too  much 
towards  either  fide  : but  we  muft  not  imagine  that  any 
of  them  ferve  to  fufpend  it ; becaufe  it  is  fufficiently 
fupported  by  the  ftomach  and  inteftines,  efpecially 
w^hen  they  are  filled. 

When  the  flomach  is  empty,  or  when  we  fad  longer 
than  ordinary,  it  is  a common  expreffion  to  fay  the  (to- 
mach  pinches  us.  As  the  liver  is  not  then  fuftained  by 
the  (lomach  and  inteftines,  it  defeends  by  its  own 
weight,  and,  chiefly  by  means  of  the  middle  ligament, 
pulls  the  diaphragm  along  with  it.  It  is  in  that  place, 
therefore,  that  we  have  this  uneafy  fenfation  ; and  not 
at  the  fuperior  orifice  of  the  flomach,  as  is  commonly 
believed. 

The  right  or  great  lobe  of  the  liver,  which  lies  in  the 
right  hypochondrium,  reds  on  the  right  kidney  by  a 
fmall  fuperficial  depreflion  above-mentioned ; and  it 
likewife  covers  a portion  of  the  arch  of  the  colon  and 
the  pylorus.  About  two  third  parts  of  the  fmall  or  left 
lobe  lie  in  the  middle  of  the  epigadrium,  and  the  re- 
maining third  part  advances  over  the  domach  towards 
the  left  hypochondrium. 

This  fmall  lobe  is  fituated  almod  horizontally  ; the 
great  lobe  is  very  much  inclined,  and  its  thick  extre- 
mity runs  down  almod  in  a perpendicular  diredion  to 
the  right  kidney  on  which  it  lies,  in  the  manner  already 
faid.  This  obfervation  is  of  ufe  to  didinguifh  the  dif- 
ferent parts  of  the  liver  in  wounds  and  chirurgical  ope- 
rations. 

It  may  likewife  ferve  to  direct  us  in  examining  a li- 
ver taken  out  of  the  body  ; the  fituation  of  which  may 
be  oiherwile  very  eafily  midaken,  efpecially  that  of  the 
parts  of  the  concave  fide.  The  padage  of  the  vena  ca- 
ya,  between  the  body  of  the  great  lobe  and  the  lobulus 
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Spigelii,  may  likewife  ferve  for  a rule  in  placing  a de- 
tached liver  in  its  true  fituation. 

Stru6lure  of  the  liver.  The  liver  is  compofed  of  feve- 
kinds  of  veffels ; the  ramifications  of  which  are  mul- 
tiplied in  an  aftonifliing  manner,  and  form,  by  the  in- 
tertexture  of  their  capillary  extremities,  an  innumer- 
able colle-dion  of  fmall  pulpy  friable  corpufcles,  which 
are  looked  upon  to  be  fo  many  organs  defigned  to  fe- 
parate  from  the  mafs  of  blood  a particular  fluid,  termed 
the  bile. 

The  greateft  part  of  thefe  vcfiels,  from  one  end  to 
the  pther,  is  included  in  a membranous  vagina,  called 
capfula  vena  fort  a y or  caffula  Glijfoniy  from  an  Englifli 
author  w^ho  firfl:  defcribed  it  particularly,  about  the 
middle  of  the  laft  century.  This  vagina  is  commonly 
confidered  as  a continuation  of  the  membrane  which 
covers  the  liver,  and  which  penetrates  this  fubftance 
along  with  the  blood-veffels  ; but  Sabatier  is  of  opi- 
nion it  is  a continuation  of  the  cellular  membrane 
which  covers  the  vena  porta  ventralis. 

The  veffel  which  carries  the  blood  to  the  liver  is 
called  vena  forta^  for  the  reafon  already  given.  In  the 
defeription  of  the  veins,  we  obferved  that  the  vena  por- 
tae might  be  confidered  as  two  large  veins,  the  trunks 
of  which  arc  joined  endwife,  and  fend  out  branches  and 
ramifications  in  oppofite  direftions  to  each  other;  that 
one  of  thefe  veins  is  ramified  in  the  liver,  the  other  ly- 
ing without  the  liver,  and  fending  its  branches  and  ra- 
mifications to  the  vifeera  of  the  abdomen ; and,  laflly, 
that  the  fir  ft  of  thefe  large  veins  may  be  termed  vena 
fort  a hefaticay  the  other  vena  fort^  ventralis. 

Vena  forta  hepatica.  The  particular  trunk  of  the  vena 
portae  hepatica  is  fituated  tranfverfcly  between  the  broad 
anterior  eminence  of  the  great  lobe  of  the  liver  and  the 
root  of  the  lobulus  in  a particular  feiflure,  and  forms 
what  is  called  the  ftnus  of  the  vena  porta.  From  this 
Jinus  five  principal  branches  go  out,  which  are  after- 
wards 
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wards  divided  into  millions  of  ramifications  through 
the  whole  fubflance  of  the  liver. 

At  this  place  the  vena  ports  lays  down  the  common 
office  of  a vein,  and  becomes  a kind  of  artery  as  it  en* 
ters,  and  is  again  ramified  in  the  liver.  The  extre- 
mities of  all  thefe  ramifications  of  the  trunk  of  the  vena 
portae  hepatica  end  in  the  pulpy  friable  corpufclcs  of  the 
liver. 

Pori  bilarii  etduHus  hepaticus.  It  is  in  thefe  corpufcles 
that  the  bile  is  fecreted  ; ^nd  it  is  immediately  coiledted 
in  the  fame  number  of  extremities  of  another  kind  of 
vcflels,  which  unite,  by  numerous  ramifications,  into 
one  common  trunk.  Thefe  ramifications  are  termed 
fori  bilarii^  and  the  trunk  dudus  hepaticus  ; and  the 
ramifications  of  thefe  two  kinds  of  veffels  are  invefted 
together  by  the  capfula  of  the  vena  ports. 

Hepatic  veins » The  blood  deprived  of  this  bilious  fluid 
is  reconveyed  to  the  heart  by  a great  number  of  venal 
ramifications,  w^hich  afterwards  unite  into  two  or  three 
principal  branches,  befides  others  that  are  lefs  confider- 
able,  that  terminate  in  the  vena  cava,  and  are  ail  called 
by  the  name  of  vena  hepatica. 

The  capillary  extremities  of  the  ramifications  of  the 
vena  hepatica,  join  thofe  of  the  vena  ports,  and  ac- 
company them  through  the  liver  ; and  yet  the  great 
branches  of  both  veins  interfedl  each  other  in  feveral 
places. 

When  we  cut  the  liver  in  dices,  it  is  eafy  to  diflin- 
guifh  in  each  dice  the  ramifications  of  the  vena  hepatica 
from  thofe  of  the  vena  ports  ; the  firlf  being  thinnefl: 
and  larged:,  and  adhering  clofcft  to  the  fubflance  of  the 
liver ; whereas  thofe  of  the  vena  ports,  which  are  in- 
vefted by  the  cellular  capfula,  appear  to  be  a little  ruf- 
fled when  empty;  becaufe  the  cellular  capfula  fubfides 
when  it  is  cut,  but  the  other  veins  remain  uniformly 
open,  their  fides  adhering  to  the  fubftance  of  the  liver ; 
befides,  they  are  accompanied  by  branches  of  the  he- 
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patic  artery  and  biliary  dufls,  which  do  not  follow  thofe 
of  the  venae  hepaticse  : and  Sabatier  obferves,  that  the 
dire^ion  of  the  branches  of  the  venae  hepaticae  is  per- 
pendicular to  that  of  the  vena  portae. 

Hepatic  artery  and  nerves.  The  liver  receives  from 
the  arteria  caeliaca  a particular  branch,  termed  arteria 
hepatica;  which  being  very  fmall  when  compared  with 
the  bulk  ot  that  vifeus,  feems  defigned  only  for  the 
nouriihment  thereof,  and  not  for  the  fecretion  of  the 
bile.  The  plexus  hepaticus,  formed  by  the  nervi  fym- 
pathetici  maximi  ct  medii,  furnifhes  a great  number 
of  nerves  to  the  fubftance  of  the  liver.  The  ramifica- 
tions of  the  artery  and  nervous  plexus  are  included  in 
the  cellular  capfula,  together  with  thofe  of  the  vena 
portse  and  port  bilarii. 

The  puliation  of  this  artery  has  been  by  fome  ana- 
tomifts  taken  for  that  of  the  capfula,  which  they  fiippo- 
fed  to  be  mufcular  ; and  by  this  they  have  endeavour- 
ed to  explain  the  arterial  funftion  of  the  vena  portse  : 
but  they  have  not  confidered,  that  the  blood  in  this 
vein  does  not  require  to  be  pumped  forward  ; becaufe 
fo  fwift  a motion*wouid  have  been  prejudicial  to  the 
fecretion  of  the  fine  oil  of  the  bile,  for  which  a flow 
and  alniofl:  infenfible  motion  is  neceffary,  Cowper  and 
Santorinus  were  the  firft  who  doubted  of  the  mufcular 
nature  of  the  capfula,  and  they  have  been  followed  in 
this  by  modern  anatomifls. 

The  liver  is  covered  exteriorly  by  a particular  mem- 
brane or  coat,  which  is  a continuation  of  the  perito- 
naeum, There  is  likewife  a membranous  or  filamen- 
tary fubffance  that  runs  through  this  whole  vifeus,  and 
conneds  the  ramifications  and  extremities  of  all  its  vef- 
fels  to  each  other.  This  fubffance  feems  to  be  a com- 
plicated produdion  of  the  capfula  of  the  vena  portae, 
and  of  the  external  membrane  of  the  liver. 

The  outer  furface  of  this  coat  is  very  fmooth,  but 
its  inner  furface  is  uneven,  being  made  up  of  a great 
number  of  thin  membranous  laminae  j between  which 
1 we 
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we  obferve,  very  diflin£i:ly,  numerous  lymphatic  vef- 
feis,  on  both  the  convex  and  concave  Tides  of  the  li- 
ver ; but  it  is  more  difficult  to  trace  thofc  which  accom- 
pany the  filamentary  fubftance  through  that  vifcus. 
Some  of  the  lymphatic  veflels  from  the  fubftance  and 
concave  furface  of  the  liver  run  in  the  capful  of  Gliffon  ; 
and  after  paffing  through  conglobate  glands  fituated 
there,  they  end  at  laft  in  the  receptaculuin  chyli,  or  in- 
to fome  of  the  large  ladeais ; others,  upon  the  convex 
furface  of  the  liver,  run  to  the  ligamentum  fufperiorum, 
from  which  they  pierce  the  diaphragm  in  company 
with  the  vena  cava,  to  end  in  the  thoracic  duel. 

We  have  already  obferved,  that  the  fubftance  of  the 
liver  is  chiefly  made  up  of  an  infinite  number  of  pulpy 
friable  corpufcles ; each  of  which  is  bounded,  and  in  a 
manner  furrounded,  by  a particular  expanfion  of  the 
capfula  Gliffoni ; and  all  thefe  expanfions  are  conned- 
ed  by  common  fepta,  in  fome  meafure  refembling  a 
bee-hive. 

Thefe  corpufcles  have  feveral  angles,  efpecially  in 
the  inner  furface  of  the  liver  ; but  near  the  furface  they, 
are  raifed  in  the  form  of  fmall  tubercles.  Their  pulpy 
texture  appears  like  radiated  villi,  a fmail  void  fpace 
being  left  in  the  middle  of  each. 

If  we  blow  through  a pipe  into  the  vena  portae,  vena 
cava,  arteria  hepatica,  or  trunk  of  the  pori  bilarii,  but 
efpecially  through  the  two  veins,  we  obferve  the  liver 
to  fwell,  and  the  corpufcles  near  the  furface  are  raifed, 
and  become  more  fenfible.  If  we  blow  with  much 
force,  we  burft  thefe  corpufcles ; and  the  air  getting 
between  them  and  the  external  membrane,  raifes  it 
from  the  fubftance  of  the  liver  in  blitters. 

Du51u5  cholidochus.  The  dudus  hepaticus,  or  trunk 
of  the  pori  bilarii,  having  run  a little  way,  joins  another 
canal,  called  du6lus  cyfticus  or  veftcularh ; becaufe  it 
comes  from  the  veficula  fellis,  as  we  ffiall  fee  in  the 
defeription  of  that  organ.  Thefe  two  united  duds 
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form  a common  trunk,  named  du(^us  choUdochus ; be- 
caufe  it  conveys  the  bile.  This  du£l  having  reached 
the  incurvation  of  the  duodenum,  infinuates  itfelfthro’ 
the  coats  of  that  inteftine,  and  opens  into  the  cavity 
thereof,  not  by  a round  papilla,  but  by  an  oblong  ori- 
lice  rounded  at  the  upper  part,  and  contraded  at  the 
lower  like  the  fpout  of  an  ewer,  or  like  a common 
tooth-picker. 

The  edges  of  this  orifice  are  raifed,  broad,  and  plai- 
ted, as  we  may  fee  by  making  this  portion  of  the  duo- 
denum fwiin  in  clear  water.  At  the  entry  of  this  ori- 
fice we  fee  another  fmail  opening  dillincl  from  it,  which 
is  the  orifice  of  the  dudus  pancreaticus  ; of  which  here- 
after. Gliflbn  was  of  opinion,  that  the  extremity  of  the 
du^lus  cholidocbus  was  furniihed  with  a fphincfer  of 
inufcular  fibres,  which  was  capable  of  Ihutting  the  ori- 
fice and  of  preventing  the  contents  of  the  duodenum 
from  entering  it;  but  no  fuch  dud  has  been  found 
by  others,  and  the  obliquity  of  the  paffage  anfwers  the 
fame  purpofe. 

Vejicula  fellts.  The  gall-bladder  is  a kind  of  fmall 
bag,  fhaped  like  a pear  ; that  is,  narrow  at  one  end, 
and  wide  at  the  other.  The  wide  extremity  is  termed 
the  fundus  or  bottom^  the  narrow  extremity  the  neck^ 
and  the  middle  portion  the  body^  About  one  third  of 
the  body  of  the  veficula  lies  in  a deprelBon  on  the  con- 
cave fide  of  the  liver,  from  the  trunk  or  finus  of  the 
vena  portse,  where  the  neck  is  fituated,  to  the  anterior 
edge  of  the  great  lobe,  a little  toward  the  right  fide^ 
where  the  bottom  is  placed ; and  in  fome  fubjeds  it  ad- 
vances beyond  the  edge,  fo  as  to  oppofe  itfelf  to  the 
mufclcs  of  the  abdomen  under  the  edges  of  the  falfs 
ribs. 

t herefore  when  we  (land,  the  veficula  feliis  lies  in  a 
plane  inclined  a little  from  behind  forward.  When  we 
lie  upon  the  back,  it  is  almoft  inverted.  When  we  lie 
on  the  right  fide,  the  bottom  is  turned  downward,  and 
it  is  turned  upward  when  we  lie  on  the  left  fide ; and 
% thefe 
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thcfe  fituations  vary  according  to  the  different  degrees 
of  each  pofture. 

The  gall-bladder  is  compofed  of  feveral  coats ; the 
outermoft  of  which  is  a continuation  of  that  which  in- 
vefts  the  liver,  and  confequently  of  the  peritonseum. 

The  under  fide  of  the  gall-bladder  touches  the  colon 
at  the  beginning  of  the  duodenum,  and  fometimes  at 
the  pylorus. 

The  fecond  coat  is  faid  by  fome  to  be  flefiiy,  and 
made  up  of  two  ftrata  5 one  longitudinal,  the  other 
tranfverfe,  like  that  of  the  fiomach  or  inteftines;  but 
excepting  in  fome  very  robuft  fubjeds,  there  are  fcarcc- 
ly  any  mufcular  fibres  to  be  feen. 

A whitifh  ftratum  is  looked  upon  as  the  third  coat  of[ 
the  gall-bladder,  anfwering  to  the  tunica  nervofa  of  the 
inteftines. 

The  innermofl,  or  fourth  coat,  has  on  the  infide  a 
great  number  of  reticular  folds,  filled  with  finall  lacunae, 
like  perforated  papillas,  efpeGially  near  the  neck  of  the 
veficula,  where  thefe  folds  are  longitudinal,  and  after- 
wards form  a kind  of  fmall  pylorus,  A^ith  plaits  of  the 
fame  nature  with  thofe  in  the  great  one.  Thefe  lacunae 
are  looked  upon  to  be  glands.  Sabatier  admits  only 
of  the  firft  and  the  lail:  of  thefe  coats  ; and  confiders 
. the  intermediate  fubffance  as  being  merely  cellular  and 
vafcular. 

That  fide  of  the  body  of  the  veficula  which  lies  next 
the  liver  is  connedled  to  that  vifeus  by  a vaft  number 
of  filaments,  which  run  a great  way  into  the  fubftance 
of  the  liver.  Among  thefe  fibres,  in  fome  animals, 
duels  have  been  obferved  a long  time  ago.  They  are 
moll  numerous  near  the  neck  of  the  veficula;  and 
they  are  named  dudus  cyjlo-hepatici^  or  hepatico-cy/lici : 
but  no  fuch  duds  can  be  demonfirated  in  the  human 
body. 

The  neck  of  the  veficula  is  formed  by  the  contrac- 
tion of  the  fmall  extremity ; and  this  neck  bending  af- 
terwards in  a particular  manner,  produces  a narrow  ca- 
nal, 
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nal,  named  du&iis  cyjlicus.  This  incurvation  rcpre-’ 
fents,  in  fome  meafure,  the  head  of  a bird,  of  which 
the  cyftic  dud,  by  the  gradual  diminution  of  its  dia- 
meter, expreffes  the  beak.  This  cannot  be  feen  when  ‘ 
the  liver  is  extra  fitum  ; and  even  in  fitu  it  is  but  very 
imperfedly  feen,  when,  in  order  to  view  the  concave 
fide,  the  liver  is  raifed  and  thruft  too  much  agairift  the 
diaphragm ; for  by  thus  inverting  the  liver,  the  curva- 
ture is  difordered,  and  we  fee  two  in  the  place  of  one. 

To  fee  this  curvature  in  its  true  natural  fituation,  the 
liver  is  to  be  raifed  but  very  little,  and  the  duodenum 
left  untouched  ; then  we  muft  ftoop  and  look  under  the 
liver,  without  difordering  any  thing.  This  incurvation 
may  be  of  ufe  to  hinder  toO  precipitate  a difcharge  of 
the  bile  contained  in  the  veficula,  which  fome  fituations 
of  the  body  might  occafion. 

The  neck  of  the  veficula  is  nearly  of  the  fame  ftruc- 
ture  with  the  other  parts.  It  has  on  the  infide  feveral 
reticular  rugae  and  fome  folds,  which  appear  like  frag- 
ments of  valvulae  conniventes,  fituateTvery  near  each 
other,  from  the  neck  to  the  contradion  of  the  cyftic 
dud.  The  firft  of  thefe  folds  is  pretty  broad  and  large,- 
and  almoft  circular;  the  next  is  more  oblique  and 
fmaller  in  fize,  and  the  reft  dimlnifti  in  the  fame  man- 
ner. Taken  all  together,  they  form  a kind  of  fpiral 
flight,  which  may  be  feen  through  the  neck  on  the 
outfide,  where  it  fometimes  appears  like  a fcrew,  efpe- 
cialiy  when  the  neck  is  filled  with  any  fluid.  This  ob- 
fervation  is  owing  to  M.  Heifter. 

By  flitting  the  neck  and  dud,  we  fee  all  thefe  folds' 
very  diftindly,  cfpecially  when  we  examine  them  in 
clear  water.  When  they  are  viewed  in  any  other  man- 
ner, they  eafily  deceive  us,  being  miftaken  for  true 
valves,  becaufe  of  their  tranfverfe  fituation.  They 
may,  however,  in  fome  meafure,  fupply  the  place  of 
valves,  by  hindering  the  bile  from  running  too  faft 
into  the  duodenum,  and  the  contents  of  the  duodenum' 
from  entering  this  dud.  The  ftrudure  of  the  biliary 
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du£ls  appears  to  be  entirely  membranous,  covered  ex- 
ternally with  a thick  cellular  fubftance,  and  lined  with- 
in by  a kind  of  tunica  villofa,  which  is  pierced  with  nu- 
merous holes,  that  make  it  appear  like  a fieve.  Through 
thefe  a mucous  humour  flows  to  fave  the  duels  from 
the  impreflion  of  the  bile.  And  the  internal  furface  of 
all  thefe  biliary  dudls,  that  is,  of  the  dudlus  hcpaticus^ 
cyflicuSj  and  cholidochus^  being  examined  through  a 
microfeope  in  clear  water,  appears  to  be  nearly  of  the 
fame  fl:fu6lure  through  their  whole  extent. 

The  cyftic  and  hepatic  duds  do  not,  in  their  ordi- 
nary and  natural  fituation,  reprefent  the  capital  Y of 
the  Greeks,  where  they  form  the  dudus  cholidochus* 
After  the  incurvation  of  the  neck  of  the  veficula,  thefe 
two  duds  run  very  near  each  other,  and  they  appear 
to  be  feparated  only  by  raifing  up  the  liver  to  view 
them.  The  fame  diforder  happens  in  an  inverted  li- 
ver extra  fitum  ; for  then  the  body  of  the  liver  fub- 
fides,  and  is  flattened,  and  thereby  feparates  the  duds; 
whereas,  in  its  true  fituation,  it  is  very  much  incurva- 
ted,  and  the  duds  very  near  each  other. 

The  dudus  cholidochus  appears  rather  to  be  a 
continuation  of  the  dudus  cyfticus  than  the  com- 
mon trunk  of  that  and  of  the  dudus  hepaticus : for 
this  laft  dud  runs  for  fome  fpace  within  the  fides 
of  the  former,  before  it  opens  into  the  cavity ; much 
in  the  fame  manner  as  the  dudus  cholidochus  pafles 
into  the  duodenum.  Winflow  has  obferved,  at  the 
opening  of  the  hepatic  into  the  cyftic  dud,  a fmall 
loofe  valvular  membrane,  which  may  hinder  the  bile 
from  returning  out  of  the  dudus  cholidochus  into  the 
hepaticus.  But  later  anatomifts  deferibe  only  a fharp 
angle  at  the  meeting  of  the  cyftic  and  hepatic  duds  fi- 
milar  to  the  bifurcation  of  the  arteries  or  veins* 

The  bile,  which  pafles  through  the  dudus  hepaticus 
into  the  cholidochus,  may  be  called  hepatic;  and  that 
which  is  coileded  in  the  veficula  fellis,  may  be  termed 
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cyflic.  The  hepatic  bile  [flows  continually  through  the 
dudus  cholidochus  into  the  duodenum ; whereas  the 
cyftic  bile  flows  only  by  rcafon  of  plenitude  or  by  com* 
preflTion, 

Remarks  on  the  vejfels^  &c.  of  the  liver.  The  trunk 
of  the  vena  portse  ventralis  terminates  between  the  lo- 
bulus  and  the  oppofite  part  of  the  great  lobe  ; and 
there  joins  the  trunk  of  the  vena  portse  hepatica  in  the 
tranfverfe  finus  of  the  liver^  between  the  right  extre- 
mity and  the  middle  of  that  Anus. 

The  umbilical  ligament,  and  confequently  the  umbi- 
lical vein  in  the  foetus,  joins  the  trunk  of  the  vena  por- 
tae hepatica  toward  the  left  extremity  of  the  tranfverfe 
linus  of  the  liver.  The  canalis  venofus  in  man  is  not 
cxa£lly  oppofite  the  vena  umbilicalis,  but  a little  to  the 
right  hand  ; and  therefore  thefe  three  veflels  lie  in 
fuch  a direction  as  to  form  two  oppofite  angles,  refem- 
bling  thofc  of  the  handle  o-f  a wheel  or  of  a fpit. 

In  the  foetus,  therefore,  the  blood  which  comes  from 
the  umbilical  vein  does  not  run  diredly  through  that 
contained  in  the  vena  portae  hepatica  in  the  Anus,  and 
from  thence  into  the  canalis  venofus ; but  is  obliged  to 
turn  from  left  to  right,  and  fo  to  mix  with  the  blood 
in  the  vena  portae,  'before  it  enters  that  canal  which 
opens  into  the  trunk  of  one  of  the  great  hepatic  veins 
of  the  vena  cava  near  the  diaphragm. 

The  hepatic  vena  portae  gives  off  commonly  Ave  large 
branches  into  the  liver,  viz.  three  from  its  right  extre- 
mity into  the  great  lobe,  and  two  from  its  left  extre- 
mity into  the  fmall  lobe ; and  from  the  interftice  be- 
tween thefe,  a fmall  branch  goes  direQIy  to  the  middle 
of  the  convex  Ade  of  the  liver. 

The  hepatic  veins  are  commonly  two  or  three  large 
branches,  which  go  into  the  trunk  of  the  vena  cava 
by  one  common  opening,  efpecially  two  of  them.  In 
the  fubftance  of  the  liver,  they  interfecl  the  branches 
of  the  hepatic  vena  portae,  and  are  ramiAed  in  all  di- 
reftions  in  the  manner  already  explained.  The  inferi- 
or 
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or  portion  of  the  opening  of  th’efe  veins  Into  the  vena 
cava,  forms  a kind  of  femilunar  valve. 

Below  thefe  hepatic  veins,  the  vena  cava  inferior, 
in  its  paflage  by  the  liver,  receives  feveral  other  fmall 
hepatic  veins,  which  feem  to  have  the  fame  relation 
to  the  hepatic  artery  as  the  great  veins  to  the  vena 
portae. 

The  paflage  of  the  vena  cava  is  through  the  right 
portion  of  the  pofterior  finus  of  the  liver,  and  confer 
quently  on  the  fide  of  the  great  lobe,  which  is  hollowed 
at  this  place  fufiiciently  to  give  paffage  to  the  vein,  oC 
which  it  furrounds  about  three- fourths,  fometimss 
more,  and  fometimes  the  whole. 

This  paflTage  anfwers  to  the  interftice  between  the 
lobulus  and  the  reft  of  the  great  lobe ; and  its  direction 
is,  in, the  natural  (late,  from  below  upwards^  and  a 
little  from  left  to  right  : but  when  the  liver  is  viewed 
extra  fitum,  and  inverted,  it  appears  very  oblique;  but 
{till  it  ferves  as  a guide  to  beginners,  who  are  very  apt 
to  be  miftaken  in  examining  an  inverted  liver. 

The  trunk  of  the  great  vena  portae,  the  hepatic  arte« 
ries,  the  dudus  hepaticus,  or  trunk  of  the  pori  bilarii, 
and  the  nerves  of  the  plexus  hepaticus,  form  all  to- 
gether a large  bundle  before  they  enter  the  liver.  The 
trunk  of  the  hepatic  vena  portae  is  in  the  middle  of  this 
bundle ; the  hepatic  arteries  lie  on  the  right  and  left 
fides  of  this  trunk,  the  nerves  furround  it  on  all  fides, 
and  they  communicate  with  the  plexus  mcfentericus 
fuperior. 

Afterwards  the  firft  branches  of  the  arteries,  nerves, 
and  pori  bilarii,  leave  the  trunk  of  the  great  vein,  and 
join  in  the  fame  manner  the  trunk  of  the  fmall  or  he- 
patic vena  ports,  and  its  ramifications  in  the  capfula 
Gliflbni  explained  above. 

All  thefe  branches  of  the  vena  ports,  and  of  the  ar- 
teries, nerves,  and  pori  bilarii,  accompany  each  other 
by  ramifications  through  the  whole  fubftance  of  the 
B b 2 liver. 
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liver,  forming  every  where  fmall  fafciculi,  in  the  fame 
manner  as  the  large  bundles  formed  by  their  trunks. 
Each  ramus  of  the  vena  portae,  artery,  nerve,  and  po- 
rus  bilarius,  has  a proper  vagina,  and  all  the  four  have 
a common  vagina  difiinguilhed  from  the  former  cellu- 
lar fepta,  which  are  only  continuations  of  the  vaginas  of 
both  kinds. 

The  convex  fide  of  the  common  cellular  vagina  is 
connected  quite  round  to  the  fubftance  of  the  liver  by 
numerous  filaments  which  arife  from  it,  and  which 
form  the  cellular  fubftance  found  between  the  glandu- 
lar corpufcles.  The  concave  fide  produces  the  cellular 
fepta  above-mentioned. 

In  this  common  vagina,  the  veffels,  ducts,  and  nerves, 
are  difpofed  in  fuch  a manner,  as  that  the  rami  of  the 
vena  portae  chiefly  fill  the  cavity  of  it,  and  lie  in,a  late- 
ral fituarion  : the  arterial  ramus  and  porus  bilarius  lie 
together  on  the  fide  of  the  vein,  and  the  nerve  is  divi- 
ded into  feveral  filaments,  which  run  in  between  the 
veffels  and  du6ts,  and  chiefly  accompany  the  artery 
and  porus  bilarius  j the  vena  ports  having  by  much  the 
feweft. 

The  ufes  of  the  liver  fliall  be  explained  after  the  de- 
feription  of  the  pancreas,  fpleen,  and  omentum,  all 
thel’e  vifeera  having  a great  relation  to  the  liver. 

§ 14.  Pancreas* 

Figure,  divijion,  and  fituation,  of  the  pancreas.  The 
pancreas  is  a long  flat  gland,  of  that  kind  which  anato- 
mifls  call  conglomerate,  fituated  under  the  ftoinach,  be- 
tween the  liver  and  the  fpleen.  Its  figure  refembles  that 
of  a dog^s  tongue ; and  it  is  divided  into  twm  (ides,  one 
fuperior,  the  other  inferior ; two  edges,  one  anterior,  the 
other  pofterior  ; and  two  extremities,  one  large,  which 
reprefents  the  bafis  of  a tongue,  and  one  fmall  and  a 
little  rounded  like  the  point  of  a tongue. 
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The  pancreas  is  fituated  tranfverfely  under  the  fto- 
mach,  in  the  duplicature  of  the  pofterior  portion  of  the 
mcfocolon.  The  large  extremity  is  connected  to  the 
firft  incurvation  of  the  duodenum,  and  from  thence  it 
pafles  before  the  reft  of  that  inteftine  all  the  way  to  iit 
laft  incurvation ; fo  that  a great  part  of  the  duodenum 
lies  between  the  pancreas  and  the  vertebrae  of  the  back. 
The  fmall  extremity  is  fixed  to  the  omentum  near  the 
fpleen. 

Stru6lure  of  the  pancreas.  The  pancreas  is  compofed 
of  a great  number  of  foft  glandular  moleculae,  com- 
bined in  fuch  a manner,  as  to  exhibit  the  appearance 
of  one  uniform  mafs  on  the  outfide,  the  furface  of  whith 
is  rendered  uneven,  only  by  numerous  fmall  convexi- 
ties, more  or  lefs  flatted.  When  thefe  moleculse  are  fe- 
parated  a little  from  each  other,  we  find,  along  the 
middle  of  the  breadth  of  the  pancreas,  a particular  du£f, 
in  which  feveral  fmaller  du£ts  terminate  laterally  on  each 
fide,  like  fmall  rami  in  a ftem. 

This  canal,  named  duBus  pancreaticus  or  duBus  Vir* 
Jungly  from  the  difeoverer  of  it  in  the  human  body,  is 
very  thin,  white,  and  almoft  tranfparent,  and  the  ex- 
tremity of  the  trunk  opens  commonly  into  the  extremi- 
ty of  the  dudus  cholidochus.  From  thence  it  dimi- 
nifhes  gradually,  and  terminates  in  a point,  next  the 
fpleen.  The  fmall  lateral  branches  are  likewife  pretty 
large  near  the  trunk,  and  very  fmall  toward  the  edges 
of  the  pancreas,  all  of  them  lying  in  the  fame  plane  like 
the  branches  of  the  common  filix  or  fern. 

The  pancreatic  dudf  is  fometimes  double  in  man,  one 
lying  above  the  other.  It  is  not  always  of  an  equal 
length,  and  fometimes  runs  in  a winding  courfe,  but 
always  in  the  fame  plane  ; and  it  is  nearer  the  lower 
than  the  upper  fide  of  the  pancreas.  It  pierces  the  coats 
of  the  duodenum,  and  opens  into  the  dudus  cholido- 
chus, commonly  a little  above  the  prominent  point  of 
the  orifice  of  that  canal ; and  fometimes  it  opens  imme- 
diately into  the  duodenum. 
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The  fmall pancreas.  In  man.  Window  obferved,  that 
where  the  great  extremity  of  the  pancreas  is  connected 
to  the  curvature  of  the  duodenum,  it  fends  down  an 
elongation,  which  adheres  very  clofely  to  the  follawing 
portion  of  the  inteftine  ; and,  upon  a careful  examina- 
tion, he  found  a particular  pancreatic  du6t  ramified  like 
the  large  one,  which  ran  toward  and  interfered  this 
great  dur,  into  the  extremity  of  which  it  opened,  after 
having  perforated  the  duodenum.  This  portion  he 
termed  pancreas  minus.  It  fometimes  opens  feparately 
into  the  duodenum,  in  which  we  likewife  obferve  fe- 
yeral  fmall  holes  round  the  dudus  cholidochus,  which 
^nfwer  to  the  pancreas. 

Blood-veffels  and  nerves  of  the  pancreas.  The  arteries 
of  the  pancreas  come  from  the  pylorica,  duodenalis, 
and  chiefly  froni  the  fplenica,  which  adheres  very  clofe- 
ly to  the  whole  lower  fide  of  the  pancreas  near  the  po- 
flerior  edge,  and  it  fends  off  in  its  paflage  a great  many 
rami  named  arteriee  pancreaticec^  which  go  off  from  each 
fide,  more  or  lefs  tranfverfely.  It  receives  alfo  fome 
fmall  ramifications  from  the  gaftrica  major  and  mefen- 
terica  fuperior. 

The  pancreatic  veins  are  rami  of  the  fplenica,  one  of 
the  principal  branches  of  the  vena  portse  major  or  ven- 
tralis.  This  vena  fplenica  runs  likewife  along  the  lower 
fide  of  the  pancreas  near  the  edge,  in  a fliallow  depref- 
fion  fortned  in  thefubftance  of  the  gland.  Thcfe  veins 
anfwer  to  the  arteries  of  the  fame  name ; and  there  are 
likewife  other  fmall  veins  correfponding  to  the  fmall  ar- 
teries, which  are  produdions  of  the  great  meferaica, 
he. 

The  nerves  of  the  pancreas  come  partly  from  the 
plexus  hepaticus,  partly  from  the  plexus  fplenicus,  and 
partly  from  the  plexus  mefentericus  fuperior,  and  it 
likewife  receives  fome  from  the  flat  ganglion  or  plexi- 
fprm  intertexture,  mentioned  in  the  defeription  of  the 
nerves,  by  the  name  of  the  tranfoerfe  rope. 

The  pancreatic  dud  is  not  only  double  in  fome  fub- 
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je^ls,  as  has  been  faid,  but  the  collateral  branches  have 
communications  in  form  of  iflands  in  feveral  places, 
within  the  body  of  the  pancreas. 

The  pancreatic  juice,  which  is  watery,  inlipid,  thin, 
neither  acid  nor  alkahne,  is  poured  into  the  fame  place 
into  which  the  bile  difeharges  itfelf.  The  quantity  ot 
juice  fecreted  by  the  pancreas  is  uncertain  ; but  it  mnfl: 
be  very  confiderable,  if  we  compare  the  bulk  or  weight 
of  it  with  that  tof  the  falival  glands ; than  which  it  is 
three  times  larger,  and  feated  in  a warmer  place.  It 
is  expelled  by  the  force  of  the  circulating  blood,  with 
an  alternate  preifure  from  the  incumbent  and  furround- 
ing  vifeera  ; as  the  liver,  ftomach,  fpleen,  mefenteric 
and  fplenic  arteries,  with  the  aorta.  The  great  ufeful- 
nefs  of  this  gland  may  appear  from  its  being  found  not 
. only  in  man,  but  almoll  in  all  animals : nor  is  its  ufc 
the  lefs  from  that  experiment  which  Ihows  a great  part 
of  it  may  be  cut  out  from  a robult  animal  without  oc- 
cafioning  death;  becaufe,  in  the  experiment,  a part  of 
the  pancreas  mull  be  left  with  the  duodenum.  Its  ef- 
fervefcence  with  the  bile  arifes  from  the  efFedf  of  a li- 
gature, and  air  mixed  with  the  intcftinal  humour. 

The  pancreatic  juice  feems  principally  of  ufe  to  di- 
lute the  vifeid  cyltic  juice,  to  mitigate  its  acrimony, 
and  mix  it  with  the  food.  Hence  it  is  poured  into  a 
place  remote  from  the  cyltic  duff  as  often  as  there  is 
no  cyltis.  Like  the  reft  of  the  inteftinal  humours,  this 
juice  dilutes  the  mafs  of  aliments,  refolves  them,  and 
does  every  other  office  of  the  faliva. 

. § 15.  Lien. 

* Situation^  dlvijion^  and  figure  of  the  fpleen.  The 
fpleen  is  a bluilh  mafs,  fomething  inclined  to  red,  and 
of  a long  oval  figure,  being  about  feven  or  eight  fin- 
gers breadth  in  length,  and  four  or  five  in  breadth.  It 
is  of  a foftilh  fubftance,  and  is  fituated  in  the  left  hy- 
pochondrium,  betw^een  the  great  extremity  of  the  fto- 
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niach,  and  the  neighbouring  falfe  nbsj  under  the  edge 
of  the  diaphragm,  and  above  the  left  kidney. 

It  may  be  naturally  divided  into  fides,  edges,  and  ex- 
tremities. It  has  two  Tides,  one  external  and  gently 
convex,  and  one  internal  which  is  irregularly  concave; 
tv/o  extremities,  one  pofterior  which  is  pretty  large, 
and  one  anterior  which  is  fmaller  and  more  deprelTed  ; 
two  edges,  one  fuperior,  and  one  inferior,  on  both 
which  there  are,  in  fome  fubjeds,  feveral  inequalities. 

The  inner  or  concave  fide  is  divided  by  a longitudi- 
nal groove  or  feiflure,  into  two  planes  or  half  Tides,  one 
upper,  the  other  lower  ; and,  by  this  groove,  the  vcT- 
fels  and  nerves  enter  in  human  fubjecls.  The  fuperior 
half  Tide  is  broader  and  more  concave  than  the  inferior, 
being  proportioned  to  the  convexity  of  the  great  ex- 
tremity of  the  ftomach.  The  inferior  half  Tide  lies  back- 
ward on  the  left  kidney,  and  forward  on  the  colon  ; 
and  fometimes  this  Tide  of  the  fpleen  appears  to  have 
two  ruperficial  cavities,  one  anfwering  to  the  convexity 
of  the  domach,  the  other  to  that  of  the  colon.  The 
convex  fide  of  the  fpleen  is  turned  to  the  left  ribs. 

It  is  conne(ded  to  the  ftomach  by  the  vefl'els  called 
va/a  hrevia  ; to  the  extremity  of  the  pancreas,  by  rami- 
fications of  the  fplenic  artery  and  vein ; and  to  the 
omentum,  by  ramifications  w^hich  the  fame  artery  and 
vein  fend  to  the  fpleen,  and  which  run  in  thejongitu- 
dinal  groove. 

It  is  connected  to  the  edge  of  the  diaphragm  by  a 
particular  membranous  ligament  of  different  breadths 
in  different  fubjects,  fixed  in  its  convex  fide,  fometimes 
near  the  upper  edge,  and  fometimes  near  the  lower. 
This  ligament  is  Tuuated  tranfverfely  with  refpecltothe 
whole  body,  and  longitudinally  with  refpedf  to  the  fize  n 
of  the  fpleen.  In  fome  fubjeefs,  it  is  connedted  by  other 
ligaments  to  the  ftomach  and  colon  ; but  in  ail  this 
there  are  confiderable  varieties. 

The  figure  of  the  fpleen  is  not  always  regular,  and 
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able  fcilTares  both  in  the  fides  and  edges,  and  fome- 
times  it  has  appendices.  I have  fometimes  found  a 
kind  of  finall  didincl  fplecns,  more  or  lefs  round,  and 
conneded  feparately  to  the  omentum,  at  fome  diftance 
from  the  anterior  extremity  of  the  ordinary  fpleen. 

Strudure  of  the  The  ftruflure  of  the  fpleen  is 

not  eafy  to  be  unfolded  in  man ; and  it  is  very  diffe- 
rent from  that  of  the  fplecns  of  brutes. 

Its  coverings  adhere  to  it  fo  clofely  in  man,  that  it 
is  difficult  to  diflinguifh  the  common  from  the  proper 
coat  ; whereas  in  fome  brutes,  fuch  as  oxen,  fheep, 
&c.  nothing  is  more  eafy  ; for  in  fuch  animals  we  find 
two  coats  feparated  by  a cellular  fubfhnce.  This  cover- 
ing feems  to  be  no  otherwlfe  a continuation  of  the  pe- 
ritonaeum than  by  the  intervention  of  the  omentum  and 
mefccolon  ; and  even  in  man  the  two  coats  may  be  di- 
ftinguifhed,  where  the  veffels  enter  by  the  longitudinal 
feiffure. 

In  man,  the  fubftance  of  the  fpleen  is  almoH;  wholly 
vafcular,  that  is,  compofed  of  the  ramifications  of  all 
kinds  of  veffels.  In  oxen,  the  fubftance  of  the  fpleen 
is  chiefly  reticular,  and  in  fheep  it  is  cellular.  In  oxen 
and  fheep,  there  are  no  venal  ramifications ; but  inftead 
thereof,  only  open  finufes  difpofed  like  branches,  except 
a fmall  portion  of  a venal  trunk  perforated  on  all  Tides, 
at  the  extremity  of  the  fpleen. 

Strudure  and  ttfe  of  the  fpleen.  The  fpleen  is  one 
of  thofe  vifeera  which  fend  their  blood  to  the  liver. 
The  fituation  of  it  varies  with  that  of  the  ftomach  it- 
felf,  which  it  follows.  When  that  is  empty,  the  fpleen 
is  raifed  perpendicularly,  fo  as  to  place  its  extremities 
right  up  and  down  : but  when  the  ftomach  is  full,  the 
middle  curve  or  arch  of  it  arifes  upward  and  forward  ; 
and  at  the  fame  time  obliges  the  fpleen  to  change  its 
fituation,  fo  as  to  lie  almoft  tranfveiTely  with  its  lower 
end  forward,  and  its  upper  end  backward.  Thus,  be- 
jng  of  a very  foft  and  loofe  texture,  it  grows  larger 
by  diftenfion  wh^i)  the  ftomach  is  entpty,  and  becomes 
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lefs  again  when  its  blood  is  prefled  out  by  the  diflen- 
fion  of  the  full  ftomach  againft  the  ribs.  From  hence 
the  fpieen  is  found  large  in  thofe  who  die  of  lingering 
difeafes ; but  in  thofe  who  die  fuddenly,  and  in  full 
health  of  body,  it  is  fmall.  Another  motion  of  the 
jpleen  is,  that  of  defeending  with  the  diaphragm  in  in- 
fpiration,  and  afeending  again  in  exfpiration ; and  be- 
fides  this,  the  fpieen  trequently  varies  in  its  fituation 
with  that  of  the  colon.  Frequently  there  is  a fccond 
or  lefs  fpieen  placed  upon  the  former. 

The  blood-vejfels  of  the  fpieen  are  large,  in  propor- 
tion to  its  weight.  The  arterial  trunk  comes  from  the 
cceliac ; the  upper  braneh  of  which,  proceeding  in  a 
ferpentine  courfe  above  and  behind  the  pancreas,  to 
which  it  gives  branches,  as  well  as  to  the  mefocolon, 
ftomach,  and  omentum,  is  at  length  incurvated  in  the 
diredion  of  the  fulcus  or  notch  of  the  fpieen,  which  it, 
after  a manner,  perforates  by  feveral  diltind  branches, 
fultained  at  the  right  extremity  by  the  omentum  gaftro- 
colicum.  The  thicknefs  of  this  artery  is  greater  than 
that  of  the  aorta,.  The  fplenic  vein,  which  accompa- 
nies the  artery,  is  confiderably  fofter  than  any  other 
veins  of  the  body  ; it  forms  the  principal  left  branch 
of  the  vena  portarum.  Befides  thefe,  the  fpieen  re- 
ceives fmall  arteries  from  the  great  coronary  defeend- 
ing behind  the  pancreas,  and  fometimes  from  the  in- 
ternal hmmorrhoidal.  The  vafa  brevia  of  the  fpieen 
and  ftomach  we  have  mentioned  elfcwhere  ; and  its  li- 
gaments  and  membranes  receive  fmall  arterial  twigs 
from  the  lumbar  arteries,  phrenics,  intercoftals,  and 
thofe  of  the  renal  capfules.  In  like  manner  alfo  the 
veins  in  the  fpieen,  and  thofe  which  join  it  to  the  fto- 
mach, communicate  with  the  phrenics,  and  with  the 
veins  of  the  renal  capfules. 

The  lymphatic  vejfels  of  the  fpieen  arife  in  the  dupli- 
cature  of  the  fplenic  coat  or  membrane,  and  from 
thence  proceed  on  to  the  receptacles  of  the  chyle,  very 
evident  in  a calf  j in 
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fpicuous  by  blowing  air  under  the  membrane,  by  ma- 
ceration, or  water  injeded  into  the  arteries. 

The  nerves  of  the  fpleen  are  very  fmall ; from  whence 
it  is  capable  of  but  little  pain,  and  is  very  rarely  in- 
flamed. They  arifc  from  a particular  plexus,  compo- 
fed  out  of  the  poflerior  branches  of  the  eighth  pair  at 
the  ftomach,  and  of  certain  branches  from  the  large 
gangliform  plexus,  which  produces  the  fplenic  trunk 
of  the  intercoftal  nerve,  from  whence  the  branches 
furround  the  artery  into  the  fpleen. 

The  fabric  of  the  fpleen  appears  to  be  much  more 
fimple  than  has  been  commonly  believed.  For  it  is 
eompofed,  both  in  us  and  in  calves,  altogether  of  ar- 
teries and  of  veins  ; the  former  of  which,  after  fpend- 
ing  themfelves  in  a great  number  of  fmall  branches, 
are  at  length  thickly  fubdivided  into  very  foft  brufti- 
like  bunches,  very  difficult  to  fill  with  injedion,  termi- 
nating in  circles  ; by  which  there  is  a ready  paflage  for 
liquors  into  the  correfponding  veins.  Thefe  circles, 
with  their  parallel  branches,  form  a fort  of  bunches  like 
a pencil  bruffi,  but  of  a fliorter  rounder  kind ; whence 
many  have  miftaken  them  for  glands.  Nor  does  the 
injedion,  rightly  managed,  ever  efcape  from  the  veflels 
into  the  intervals  ; nor  were  any  hollow  glandules  ever 
difeovered  by  certain  obfervation.  Every  little  arterial 
trunk,  with  the  fmaller  twigs  that  proceed  from  it,  arc 
each  of  them  furrounded  by  a very  fine  cellular  fub- 
ftance  or  web  work,  in  the  fame  manner  with  the  fmall 
veflels  of  all  the  other  vifeera.,  but  here  rather  fofter. 
The  whole  body  of  the  fpleen  is  outwardly  furrounded 
by  a Angle  membrane,  which  is  not  very  tough,  conti- 
nued from  the  peritonasum,  and  joined  to  the  fleftiy 
part  of  the  fpleen  by  a pretty  thick  cellular  texture. 

Hence  we  obferve,  that  the  fpleen  contains  more 
blood  in  proportion  than  the  other  vifeera ; fmee  it 
has  no  mufcles,  fat,  air-veflTels,  or  excretory  duds, 
interpofed  betwixt  its  blood-vdfels.  We  learn  alfo 
from  obfervation,  that  the  blood  of  this  part  hardly  ever 
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congeals^  from  the  abundance  of  its  volatile  or  bilious 
falts : but  it  looks  of  a dark* brown  colour,  and  may 
be  eafily  diluted ; whence  one  may  compare  it  almoft 
to  the  blood  of  a foetus. 

The  want  of  an  excretory  duff  to  the  fpleen,  has  oc- 
cafioned  the  ufe  of  it  to  be  doubtful,  and  controverted 
throughout  all  agbs  of  anatomy.  To  us  the  fabric  itfelf 
feems  to  lead  to  th^  following  ufes ; although,  per- 
haps, they  do  not  Comprehend  alt  the  ufes  of  the 
fpleen.  A great  quantity  of  blood  is  imported  to  the 
fpleen,  and  with  a flower  motion,  from  the  ferpentine 
courfe  and  hardnefs  of  the  artery  : byt,  at  the  time 
when  the  ftomach  is  empty,  this  blood  comes,  and  is 
received  in  a greater  quantity  by  the  fpleen,  not  now 
fo  much  comprelfed,  therein  to  ftagnate,  as  it  would 
feem  plainly  from  the  great  proportion  of  branches  to 
the  trunks  in  this  part;  to  which  add,  the  difficult 
courfe  or  flow  circulation  which  the  blood  meets  with 
in  paffing  from  the  fpleen  through  the  liver:  from  hence 
the  frequent  fcirrhofities  of  the  fpleen  ; and  front  hence 
the  immenfe  quantity  of  blood  with  which  the  fpleen  is 
in  every  point  dillended,  the  like  of  which  we  do  not 
fee  in  any  other  part.  Here,  then,  the  almofl  ftagnant 
blood,  fomented  with  heat,  attenuated,  and  in  a man- 
ner diffolved  by  the  putrid  feces  of  the  adjacent  colon, 
enters  thus  upon  the  firfl:  Heps  of  a begun  putrefadlion, 
as  we  learn  by  experiments,  both  from,  its  colour  and 
conliflence.  But  the  greater  fluidity  of  the  blood  here- 
in proceeds  not  only  from  this  diflblution,  but  becaufe 
all  its  watery  juices  that  enter  by  the  artery  return  alfo 
again  by  the  vein ; for  ther^  are  no  fecretory  duds  in 
the  fpleen. 

Moreover,  when  the  ftomach  is  full  of  food  or  fla- 
tus, the  fpleen  is  thereby  compreifed  into  a narrower 
cempafs,  againft  the  ribs  and  fuperincumbent  dia- 
phragm ; by  which  means  the  blood,  that  before  was 
fcarce  able  to  creep  along  through  the  fplenic  veins,  be- 
ing now  prefled  out  more  plentifully,  returns  with  a 
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greater  celerity  towards  the  liver  ; till  mixing  with  the 
fluggifh  blood  in  the  trunk  of  the  porta,  rcpleniHied 
with  the  fat  or  oil  of  the  omentum  and  mefentery,  it 
dilutes  or  thins  the  fame,  and  renders  It  lefs  apt  to  ftag- 
nate  or  congeal ; and  at  the  fame  time  it  conduces  to 
form  a larger  fecretion  of  bile  at  a time  when  it  is  mod 
wanted,  viz,  to  flow  plentifully  to  the  food  now  under 
digeftion.  The  fpleen,  therefore,  feems  to  prepare  the 
blood,  that  it  may  fupply  a fort  of  watery  juice  to  the 
bile  ; but  fuch  as  is  probably  of  a fubalkaline  nature, 
and  rendered  fomewhat  (harp  by  the  remora  of  the 
blood. 

Whether  is  the  fpleen  of  a cellular  fabric  ? Is  the 
blood  poured  out  into  thofe  cells  fo  as  to  ftagnate  ? or 
is  it  diluted  with  fome  jiiice  fecreted  by  peculiar  glands? 
We  fee  nothing  of  this  is  demonflrable  by  anatomy  ; 
nor  does  the  liquor  or  wax  injected  ever  extravafate 
into  the  cellular  fubflance,  unlefs  urged  with  much 
greater  violence  than  nature  everufesor  intended.  Az 
to  the  old  queftion.  Whether  the  fpleen  brews  up  an  a- 
cid  to  whet  or  Iharpen  the  ftomach  ? that  opinion  has 
been  long  difearded,  as  repugnant  to  the  nature  of  all 
the  animal  juices.  If  it  be  afked.  Whether  the  fpleen 
be  not  an  ufelefs  mafs,  as  it  might  fecin  to  be  from  the 
little  damage  an  animal  fuftains  after  it  has  been  cut 
out  ? we  anfwer,  That  a robuft  animal,  fuflering  but 
little  injury  from  the  lofs  of  a part,  does  not  prove  it 
to  be  ufelefs ; and  yet  there  are  examples,  after  fuch 
an  experiment  has  been  made,  that  the  liver  becomes 
fwelled  and  difordered,  makes  a lefs  quantity  of  bile, 
and  of  a darker  J^rown  colour ; while  the  animal  is 
perpetually  troubled  with  flatulencies,  gripes,  or  indi- 
digeftion : all  which  are  to  be  aferibed  to  the  vitiated 
nature  of  the  bile,  an  obftrudion  of  the  liver,  and  an 
imperfedf  or  weak  digeftion  ; at  the  fame  time  they 
are  confirmed  by  repeated  experiments. 
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§ i6.  Omentum  and  Appendices  Epiphicce* 

Situation^  divifion^  and  connexion  of  the  omentum*  The 
omentum  is  a large,  thin,  and  fine  membranous  bag^ 
furrounded  on  all  fides  by  numerous  portions  of  fat^ 
which  accompany  and  even  invefl:  the  fame  number  of 
arteries  and  veins  adhering  clofely  to  each  other. 

The  greateft  part  of  it  refembles  a kind  of  flat  purfe^ 
or  a fportman’s  empty  pouch ; and  is  fpread  more  or 
lefs  on  all  the  fmall  inteftines  from  the  ftomach  to  the 
lower  part  of  the  regio  umbilicalis.-  Sometimes  it  goes 
down  to  the  lower  part  of  thehypogaflrium,  andfomc- 
times  does  not  reach  beyond  the  regio-epigaftrica.  It 
is  commonly  plaited  or  folded  in  feveral  places,  efpeci* 
ally  between  the  bands  of  fat. 

It  is  divided  into  a fuperior  and  inferior,  an  anterior 
and  pofterior,  and  a right  and  left  portion.  The  fupe*- 
rior  portion  is  in  a manner  divided  into  two  borders, 
one  of  which  is  fixed  along  the  great  curvature  or  con- 
vex fide  of  the  arch  of  the  colon,  and  the  other  along 
the  great  curvature  of  the  ftomach.  The  commiflure 
or  union  of  thefe  two  borders  on  the  right  fide,  is  fixed 
to  the  common  ligament  or  adhefion  of  the  duodenum 
and  colon,  and  to  the  contiguous  parts  of  thefe  two  in^ 
teftines.  That  on  the  left  fide  is  fixed  to  the  longitudi- 
nal fcilTure  of  the  fpleen,  to  the  extremity  of  the  pancre^- 
as,  and  to  the  convex  fide  of  the  great  extremity  of  the 
ftomach.  It  is  likewife  fixed  to  the  membranous  liga- 
ment which  fuftains  the  du6lus  cholidochus,  and  con- 
nedfs  it  to  the  vena  portse  ventralis. 

Below  thefe  adhefions,  the  other  portions,  that  is, 
the  anterior,  pofterior,  two  lateral  and  inferior  portions, 
which  laft  is  the  botfom  of  the  facculus  epiploicus,have 
commonly  no  fixed  connexions,  but  lie  loofe  between 
the  fore-fide  of  the  cavity  of  the  abdomen  and  the  inte- 
ftines. The  anterior  and  pofterior  portions  are  general- 
ly called  the  lamina  of  the  omentum  j but  as  that  term  is 
4 ordinarily 
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ordinarily  employed  to  exprefs  the  dupllcature  of  fome 
compound  membrane,  it  would  be  more  convenient  to 
call  them  folia,  alee,  or  fome  fuch  name. 

Strudure  of  the  omentum.  The  membrane  of  the 
omentum  is,  through  its  whole  extent,  made  up  of  two 
extremely  thin  laminse  joined  by  a cellular  fubilancc  ; 
the  quantity  of  which  is  very  confiderable  along  the 
blood-veflels,  which  it  every  where  accompanies  in 
broad  bands  proportioned  to  the  branches  and. ramifi- 
cation of  thefe  veflels.  Thefe  cellular  bands  are  more 
or  lefs  filled  with  fat,  according  to  the  corpulency  of 
the  fubjedl ; and  for  that  reafon  I have  called  them  bands 
or  portions  of  fat* 

Little  omentum.  Befides  this  large  membranous  bag, 
which  I name  the  great  omentum,  there  is  another  much 
fmaller,  which  differs  from  the  large  one,  not  only  in 
fize,  but  alfo  in  figure,  fituation,  and  connexion  ; and 
this  I name  the  little  omentum.  This  final  1 bag  is  fixed 
by  its  whole  circumference,  partly  to  the  fmall  curva- 
ture of  the  ftomach,  and  partly  to  the  concave  fide  of 
the  liver  before  the  finus  of  the  vena  port^,  fo  as  to 
furround  and  contain  the  prominent  portion  of  the  lo- 
bulus. 

The  little  omentum  is  thinner  and  more  tranfparent 
than  the  other,  and  its  cavity  diminifhes  gradually  from 
the  circumference  to  the  bottom,  which  in  fome  fub- 
jects  terminates  in  feveral  fmall  cavities  or  foffulse  more 
or  lefs  pointed.  Its  ftruclure  is  pretty  much  the  fame 
with  that  of  the  great  omentum,  it  being  compofed  of 
two  laminae,  with  a mixture  of  the  fame  portions  of  fat , 
which  are  confiderably  finer  than  in  the  other. 

We  fee  from  this  fituation  of  the  two  omenta,  that 
in  the  fpace  left  between  the  lower  fide  of  the  flomach 
and  upper  fide  of  the  mefocolon,  they  have  a very 
broad  communication  with  each  other  ; fo  that  if  either 
©f  them  contained  in  its  cavity  any  fluid,  that  fluid 
might  readily  get  between  the  ftomach  and  mefocolon, 
and  fo  pafs  into  the  other  bag  \ efpecially  when  the , 
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floinach  is  empty,  and  confequently  its  fituatiorr  eafily 
changed. 

Therefore^  by  means  of'  this  interftice  between  the 
flomach  and  mefocclon,  the  two  omenta  form  one  ca- 
vity, which  opens  into  the  cavity  of  the  abdomen  by 
one  common  orificej  fituated  near  the  commiffare  on 
the  right  fide  of  the  great  omentum.  This  orifice  is 
fenvilunar  or  ftmicircularj  and  formed  by  the  union  of 
two  membranous  ligaments,  whereof  one  conneds  the 
beginning  of  the  duodenum  and  neck  of  the  veficuia 
fell-.?  to  the  liver ; the  other  conneds  the  contiguoiig 
portion  of  the  colon  to  the  fame  vifeus,  and  extends  to 
the  pancreas.  From  thence  arifes  an  incur vated  bor- 
der, which  furrounds  the  root  of  the  lobulus,  lea- 
ving an  opening  wide  enough  to  admit  the  end  of  the 
finger* 

To  difeover  this  orifice  of  the  omenturn,  we  need 
only  raife  a little  the  great  lobe  of  the  liver,  and  find 
out  the  root  of  the  lobulus,  and  apply  to  it  a large  pipe 
wrapped  round  with  cotton,  wool,  or  tow,  to  hinder 
the  regrefs  of  the  air.  Then  if  we  blow  gradually,  the 
air  will  inflate  the  Tides  of  the  great  omentum,  and  give 
it  the  appearance  of  a large  bladder  irregularly  divided 
into  feveral  lobes  or  tubercles  by  the  bands  of  fat, 
which  appear  in  this  (late  like  fo  many  frasna  between 
the  lobes. 

To  be  fure  of  fuccceding  in  this  experiment,  the  two 
omenta  mufl  be  in  their  natural  ftate,  and  they  muff  be 
handled  very  gently  with  the  fingers  firft  dipped  in  oil. 
It  fucceeds  better  in  young,  lean  fubjeds,  than  in  old 
or  fat  fubjedls. 

When  we  touch  thefe  membranes  with  dry  fingers, 
they  flick  to  them  fo  clofely  as  hardly  to  be  feparated 
without  being  torn,  as  wc  fee  by  the  reticular  holes 
which  appear  in  thofe  portions  of  membranes  that 
have  been  thus  handled.  In  that  cafe  it  is  to  no  pur- 
pofe  to  blow  through  the  natural  orifice  already  men- 
tioned j and  it  is  owing  to  thefe  fmall  holes  that  the 
2 membranes 
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membranes  of  the  omentum  have  been  fuppofed  to  be 
naturally  reticular. 

The  membranous  laminae  of  the  little  omentum  are 
continuous  partly  with  the  external  membrane  of  the 
liver,  partly  with  that  of  the  ftomach,  and  a little  with 
the  membrane  that  lines  the  neighbouring  portion  of 
the  diaphragm.  Thofe  of  the  great  omentum  are  con- 
tinued partly  with  the  fame  coat  of -th^  ftomach,  and 
partly  with  the  external  covering  of  the  colon,  and 
confequently  with  th^  mefocolon;  and  they  likewife 
communicate  with  the  covering  of  the  fpleen. 

We  may  fatisfy  ohrfelves  concerning  thefe  continu- 
ations, by  making  4 fm all  hole  in  one  of  the  lamina  of 
the  omentum  near  the  ftomach,  colon,  &c.  and  by 
blowing  into  that  hole,  through  a pipe  well  fitted  to  it; 
for  the  air  will  gradually  infmuate  itfelf  under  the 
common  coats  of  thefe  vifeera;  but  if  the  parts  be  dry, 
they  muft  be  moiftened  a little  before  the  experiment 
is  made. 

Appendices  eplplokce*  The  fatty  appendices  of  the 
colon  and  reduin  are  confidered  by  Winflow  as  a 
kind  of  fmall  omenta  or  appendices  epiploicse.  They 
are  fituated  at  different  diftances  along  thefe  inteftines, 
being  particular  elongations  of  their  common  or  ex- 
ternal coat.  They  are  of  the  fame  ftruclure  with  the 
great  omenta;  and  there  is  a cellular  fubftance  contain- 
ed in  their  duplicature,  more  or  lefs  filled  with  fat,  ac- 
cording as  the  fubjed  is  fat  or  lean. 

Next  the  inteftine,  each  of  them  forms  abroad,  thin 
bafts ; and  they  terminate  by  irregular  papillae,  thicker 
than  their  bafes.  Thefe  bafes  are  at  firft  difpofed  lon- 
gitudinally ; then  obliquely  ; and  laftly,  more  or  lefs 
tranfverfely,  efpecially  near  the  redum,  and  upon  that 
inteftine. 

Thefe  appendices  are  for  the  moft  part  feparated 
from  each  other;  but  fome  of  them  w hich  have  longi- 
tudinal bafes  communicate  together,  the  veftiges  of 
thefe  communications  being  very  narrow,  and  not  very 
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prominent.  By  blowing  through  a fmall  hole  made 
in  one  of  thefe  appendices,  it  is  inflated  like  a ftnall  ir- 
regular bladder,  and  the  air  paflfes  under  the  external 
coat  of  the  colon  or  re£lum. 

Befides  thefe  appendices  epiploicas,  we  obferve  at 
different  diftances  along  the  colon,  between  the  liga- 
mentary band,  which  lies  hid,  and  one  of  the  other 
two,  that  is,  on  both  fidcs  of  the  adhefion  of  the  mefo- 
colon,  feveral  adipofe  ftrata,  which  may  likewife  be 
looked  upon  as  appendices  of  the  fame  nature  with  the 
former ; but  thefe  flrata  are  very  feldom  obferved 
between  the  two  apparent  ligamentary  bands  of  the 
colon. 

VeJIels  of  the  omentum.  The  arteries  and  veins. of  the 
great  omentum  are  branches  of  the  gaftrics,  and  for 
that  reafon  go  by  the  name  of  gaflro  epiploica  dextree 
and  fimflrce.  The  arteries  on  the,  right  fide  anfwcr  to 
the  hepatic  artery,  and  thofe  on  the  left  fide  to  the 
fplenic  ; and  both  communicate  with  the  arteria  ven- 
triculi  coronaria,  and  refpeefively  with  the  arteriae  me- 
fentericae.  The  gaflro-epiploic  veins  anfwer  in  the 
fame  manner  of  diflribution  to  the  vena  portae. 

The  veflels  of  the  little  omentum  come  chiefly  from 
the  coronarias  ventriculi,  and  thofe  of  the  appendices 
and  ftrata  are  ramifications  from  the  reticular  texture 
of  the  arteriae  and  veins  of  the  colon  and  redum. 

§ 17.  Secretion  of  the  Bile. 

The  livery  being  the  largeft  of  all  the  vifeera,  fills 
up  a very  large  part  of  the  abdomen  in  its  upper  cham- 
ber, above  the  mcfocoion;  and  is  ftill  larger  in  propor- 
tion in  the  foetus.  It  is  furrounded  on  ail  Tides  by  the 
neighbouring  vifeera,  and  fixed  by  ligaments  in  fuch  a 
way  that  it  is  fufpended  in  the  body,  wnth  a confider- 
able  degree  of  firmnefs ; yet  fo  as  to  be  allowed  a con- 
fiderable  liberty  to  move  and  be  varioufly  agitated, 
raifed  and  deprefled,  by  the  adions  of  the  diaphragm. 

This 
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This  large  vifcus  is  proportionably  fupplied  with 
velTels,  and  of  various  kinds.  For^  befides  the  arteries^^ 
it  has  the  vena  portarum,  which  receives  ail  the  blood 
of  the  Itomachj  of  the  inteftines  and  mefentery,  of  the 
fplcen,  omentum,  and  laflly,  of  the  pancreas,  at  firR 
into  two  trunks;  the  tranfverfe  fpienic  and  afcending 
mefenteric;  then  into  one,  which  is  continued  with 
the  mefenterics.  This  is  large,  compofed  of  ftrong 
membranes,  and  furrounded  with  a good  deal  of  cellu- 
lar fubftance,  derived  to  it  from  the  mefentery  and 
fpleen,  denfe,  fhort,  and  adding  ftrength  to  the  mem- 
branes ; thofe  with  which  it  is  furniflied  being  hardet 
than  the  aorta  itfelf.  Intermixed  with  this  cellular  fub- 
ftance, are  alfo  many  of  the  fmallcr  veffcls  and  hepatic 
nerves,  which  all  come  together  under  the  denomina- 
tion of  a capfula.  By  this  the  vena  portarum  is  con- 
du6i:ed  to  the  liver,  and  firmly  fuftained  ; infomuch^ 
that  the  branches,  being  cut,  maintain  the  round  lights 
of  their  fedions.  But  each  branch  of  this  veflel  is  di- 
vided into  many  others,  again  divided  and  fubdivided^ 
after  the  manner  of  arteries,  till  they  at  length  pro- 
duce the  fmallcft  capillaries.  In  this  courfe  every 
branch  of  the  vena  portarum  is  accompanied  with  a 
focial  branch  of  the  hepatic  artery,  creeping  upon  the 
furface  of  the  vein,  and  the  contiguous  hepatic  duds, 
almoft  in  the  fame  manner  as  the  bronchial  arteries 
ufually  creep  along  the  ramifications  of  the  windpipe 
in  the  lungs;  while,  in  the  mean  time,  both  the  artery 
and  the  vein  are  conneded  to  the  branches  of  the  bi- 
liary duds  by  a thin  cellular  fubftance  like  a fpider’s 
web.  Some  go  out  of  the  liver,  being  divided  to  the 
ligaments,  and  inofculating  with  the  furrounding  veins* 
And  the  fum  of  the  branches  in  the  vena  portarum  is 
always  greater  than  the  trunk  ; whence  the  lights  of 
all  the  branches  together  greatly  exceed  that  of  the 
trunk  : from  whence  follows  a great  fridion  or  refift- 
ance,  after  the  fame  manner  as  wc  obferve  in  the  ar- 
teries. 

But, 
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But,  fince  the  blood  is  in  this  manner  conveyed 
through  the  liver  to  the  branches  of  the  vena  portarum, 
together  with  the  hepatic  artery,  it  mufl:  of  courfe  be 
conveyed  back  again  by  fome  other  veins : and,  there- 
fore, the  extreme  branches  of  the  vena  portarum  and 
hepatic  artery  inofculate  ultimately  into  other  veins, 
which  are  branches  of  the  cava;  which  arifing  from  the 
whole  circumference  of  the  liver,  run  together  towards 
the  pofterior  gibbous  part  of  the  liver  into  branches  and 
trunks,  which  at  laft  go  off  into  ten  or  more  large  vef- 
fels.  The  lelfer  of  thefe  trunks,  and  greater  number 
of  them,  pafs  out  through  the  pofterior  lobule  of  the 
liver,  and  go  to  the  cava  through  the  fulcus,  that  lies 
on  the  right  fide  of  the  lobule,  often  completed  into  a 
circle  by  a fort  of  bridge  or  produdlion  of  the  liver  ; 
from  whence  they  afeend  together  through  the  dia- 
phragm tov/ards  the  left  fide.  Two  or  three  trunks, 
much  larger  than  the  former,  are  inferted  into  the  fame 
cava,  clofe  to  the  diaphragm,  whofe  veins  they  often 
take  in  by  the  way.  The  branches  of  the  vena  cava 
are,  in  the  adult,  generally  fewer  and  lefs  than  thofe  of 
the  vena  portarum  ; which  is  an  argument  that  the 
blood  moves  quicker,  becaufe  of  the  lefs  fridion,  and 
of  the  very  colledion  of  the  blood  into  a lefs  light  or 
capacity,  by  which  it  is  always  accelerated  when  there 
is  a fufficient  compreffing  force.  As  to  any  valves  at 
the  openings  of  thefe  branches  into  the  cava,  there  are 
none  which  deferve  to  be  regarded.  The  trunk  of  the 
vena  cava,  palTing  through  a foramen  of  the  diaphragm, 
obtufely  quadrangular,  furrounded  and  terminated  by 
mere  tendons,  is  thereby  rendered  not  eafily  change-* 
able  : and  having  furmounted  this  opening  of  the  dia- 
phragm, it  then  immediately  expands  into  the  right 
auricle.  The  fmaller  veins  of  the  liver  creeping 
about  its  furface,  are  fent  into  the  phrenics,  fenals, 
and  azygos ; or  at  lead  there  is  certainly  a communi- 
cation betwixt  thefe  and  the  hepatic  veins  coming  from 
the  port^. 


That 
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That  the  blood  comes  from  all  parts  by  the  vena 
portarum  to  the  portae,  is  proved  by  a ligature,  by 
which  any  vein  betwixt  thefe  parts  and  the  ligature 
fwells ; but  the  porta  itfelf,  above  the  ligature,  grows 
flaccid  and  empty.  But  that  it  afterwards  goes  thro’ 
the  liver  to  the  cava,  appears  by  anatomical  injedions, 
which  fhow  open  and  free  anaftomofes  or  communica- 
tions betwixt  the  vena  portarum  and  the  cava,  together 
with  the  common  nature  of  the  veins  going  to  the  ca- 
va. Again,  the  difficult  diftribution  or  paffage  thro* 
the  vena  portarum,  like  to  that  of  an  artery,  together 
with  its  remotenefs  from  the  heart,  and  the  oily  or  flug- 
giffi  nature  of  the  blood  itfelf,  occafion  it  to  ftagnate, 
accumulate,  and  form  fcirrhous  fwellings  in  no  pari 
oftener  than  the  liver.  But  this  danger  is  diminiihed 
by  the  motion  of  the  adjacent  mufcles,  and  by  the  ref- 
piration  ; as  it  is  increafed  by  inadivity,  with  four  and 
vifcid  aliments.  But,  hitherto,  we  have  beenfpeaking 
of  the  adult  liver,  in  which  both  the  umbilical  vein  and 
the  dudus  venofus  are  empty  and  clofed  up,  although 
they  continue  to  cohere  with  the  left  branch  of  the  ve- 
na portarum. 

The  nervei  of  the  liver  are  rather  numerous  than 
large  j hence,  when  wounded  or  inflamed,  it  is  capa- 
ble of  no  very  great  pain. 

The  lymphatic  vejjels  of  the  liver  are  numerous,  ari- 
fing  from  all  Tides,  and  palling  into  the  thoracic  dud. 

The  interior  fabric  of  the  liver  is  more  obfcure. 
Through  the  whole  fubftance  of  the  liver  go  bundles 
of  biliary  veflTels,  of  branches  of  the  vena  portarum, 
and  of  the  hepatic  artery.  Each  veflel  has  both  its 
proper  cellular  texture  furrounding  it,  and  fimilar  liga- 
ments, by  which  it  is  tied  to  its  fellow  veflels  ; and, 
laftly,  the  whole  bundle  has  its  cellular  texture  placed 
round  it.  The  branches  of  the  vena  cava  lie  on  the 
outfide  of  the  reft,  being  lefs  accurately  received  into 
the  fame  bundle.  Laftly,  the  ultimate  fmall  branches 
of  the  vena  portarum,  cava,  and  hepatic  artery,  toge- 
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ther  with  the  bilious  duds,  are  united  together  by 
means  of  the  cellular  fubftance,  into  a fort  of  mul- 
beriy-like  bunches,  of  an  hexagonal  fhape,  furround- 
ed  with  a lax  cellular  texture.  In  thefe  bunches, 
like  wife,  there  are  mutual  anaftomofes  betwixt  the 
portal  branches  and  hepatic  artery,  with  the  roots  of 
the  vena  cava  on  one  fide,  and  the  firft  organs  of  the 
pori  biliarii  of  the  liver  on  the  other  fide  ; which  laft 
demondrate  their  inofculations  by  anatomical  injec- 
tions; for  liquors  injeded  by  the  vena  portarum  return 
again  through  the  porus  cholidochus. 

Many  eminent  anatomills  have  taught,  that  the  fore- 
mentioned  bunches  are  hollow,  having  arteries  and 
veins  fpread  upon  their  external  furface,  and  depofite 
the  bile  into  their  cavity,  after  it  has  been  fecreted 
from  the  branches  of  the  vena  portarum.  For  this 
they  allege  arguments  taken  from  the  comparative  a- 
natomy  of  brutes,  whofe  liver  is  made  up  of  more 
round  and  definite  bunches ; and  from  thofe  difeafes 
w'hich  demonflrate  cells  and  round  tubercles,  filled 
with  lymph,  chalk,  and  various  kinds  of  concreted 
matter.  To  this  they  might  have  added  the  thick  flug- 
gifh  nature  of  the  bile  itfelf,  by  which  it  is  related  to 
mucus,  and  the  analogy  of  the  follicles  of  the  gall- 
bladder. 

But  greater  accuracy  in  anatomy  will  not  allow  any 
follicles  into  which  the  fmall  fccretory  veifels  open  ; for 
fuch  would  intercept  the  courfe  of  anatomical  injedlibns, 
and  give  us  the  appearance  of  knots,  intermediate  be- 
twixt the  fecretory  vefi'els  and  the  biliary  pores,  which 
we  have  never  yet  been  able  to  fee  : for  the  wax  flows 
immediately,  without  any  interruption  or  etfufion,  in- 
to a cavity  in  a continued  thread  from  the  vena  porta- 
rum into  the  biliary  duds.  But,  again,  a follicular 
or  glandular  fabric  is  not  allowable  in  the  liver,  from 
the  great  length  of  the  biliary  duds.  For  all  follicles 
depofite  their  contents  into  fome  fpace  immediately  ad- 
jacent j snd  are  unfit  to  convey  their  fecerned  fluid  to 
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any  length  of  courfe,  as  they  deftroy  fo  great  a part 
of  the  velocity  received  from  the  arteries.  Laftly,  the 
very  common  prelTure  which  we  muft  fuppofe  to  be  on 
thefe  bunches  of  kernels,  would  fo  crufli  them,  that  no 
afliftance  could  from  thence  be  brought  to  promote 
the  motion  of  the  excretory  du6ts.  Concretions  and 
hydatids  are  formed  in  the  cellular  fubhance  ; and, 
laftly,  the  bile,  when  firft  fecreted,  is  fufficiently  fluid. 

Halier  is  perfuaded  that  no  bile  is  feparated  from 
the  hepatic  artery  ; becaufe  the  peculiar  flru^ture  of 
the  vena  portarum  would  be  ufelefs  if  it  fecreted  no- 
thing. Its  oflice  in  fecretion  appears  plainly  by  the 
continuations  of  its  branches  with  the  biliary  dufts,  in 
a manner  more  evident  than  that  of  the  artery : but  it 
appears  by  experiments,  alfo,  that  the  biliary  fecretion 
continues  to  be  carried  on  after  the  hepatic  artery  is 
tied ; add  to  this  the  largcnefs  of  the  biliary  duds,  in 
proportion  to  fo  fmall  an  artery,  with  the  peculiar  na- 
ture of  the  blood  colleded  in  the  vena  portarum,  fo 
extremely  well  fitted  for  the  formation  of  the  bile. 
But  in  the  blood  of  the  hepatic  artery,  fays  Halier,  we 
can  find  nothing  peculiarly  fit  for  the  fecretion  of  bile, 
or  analogous  to  its  nature. 

Since,  therefore,  the  vena  portarum  conveys  the 
blood  ready  charged  with  biliary  matter,  fit  to  be  fe- 
creted in  the  lead  acini,  and  from  thence  there  is  an 
open  free  paflfage,  without  any  intermediate  follicles, 
from  the  ultimate  branches  of  the  vena  portarum  into 
the  beginning  roots  of  the  biliary  duels,  and  that  the 
humours  driven  into  the  vena  portarum  may  eafiiy 
choofc  this  paflage,  the  bile  will  be  expelled  from  thence 
by  the  force  of  the  blood  urging  behind,  as  well  as  by 
the  auxiliary  force  of  the  diaphragm  prefling  the  liver 
againit  the  reft  of  the  vifeera  in  the  abdomen  when  very 
full ; and  again,  contraded  in  exlpiration,  it  will  be 
forced  into  the  larger  branches,  and  laftiy  into  two 
trunks  of  the  larger  biliary  dud  of  the  liver  ; which 
trunks  meet  together  in  one  upon  the  vena  portarum, 
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in  the  tranfverfc  foffa  of  the  liver,  near  the  anonymous 
lobule. 

The  fabric  of  this  du£l  is  made  up  like  that  of  the  . 
inteftines.  But  there  is  here  no  mufcular  fabric  appa- 
rent. From  experiments  it  appears  to  be  endowed 
with  a moderate  degree  of  irritability.  That  it  is  vaftly 
dilatable,  is  fhown  from  difeafes.  The  fame  feem  alfo 
to  fhow  that  this  dud:  is  endowed  with  a very  fliarp 
fenfation. 

The  hepatic  dud,  thus  formed,  goes  on  upon  the 
vena  portarum,  more  to  the  right  than  the  artery,  to- 
wards  tile  pancreas ; and  then  defeending  obliquely, 
covered  by  fome  part  of  that  gland,  it  goes  to  the  lower 
part  of  the  fecond  flexure  of  the  duodenum,  and  is  infert- 
ed  backward  about  four  or  five  inches  from  the  pylorus, 
through  an  oblique  oblong  finus  made  by  the  pancrea- 
tic dud,  into  which  it  opens  by  a narrow  orifice.  The 
faid  finus  runs  a great  way  through  the  fecond  cellular 
coat  of  the  duodenum  obliquely  downward  ; then  it 
perforates  the  nervous  coat,  and  goes  on  again  oblique- 
ly betwixt  it  and  the  villous  tunic  ; and,  laflly,  it  opens 
into  a protuberant  long  wrinkle  of  the  duodenum. 
Thus  there  is  almofl:  the  length  of  an  inch  taken  up 
betwixt  the  firfl  infertion  and  the  egrefs  of  this  dud 
through  the  coats  of  the  duodenum,  by  a finus  which 
furrounds  and  receives  the  dudus  cholidochus,  in  fuch 
a manner,  that  v/hen  the  coats  of  this  intefline  are 
diftended  by  flatus,  or  clofcly  contraded  by  a more 
violent  periftaltic  motion,  the  opening  of  the  dud  muft 
be  confequently  compreifed  or  fliut ; but  when  the  duo- 
denum is  relaxed  and  moderately  empty,  the  bile  then 
has  a free  exit.  Any  regurgitation  from  the  duodenum 
is  hindered  by  this  obliquity  and  wrinkling  of  the  dud, 
eafily  prefTed  together,  or  ciofed  and  joined  with  a quick 
fucceflion  of  frefli  bile  defeending  perpendicularly  from 
the  liver.  Nor  docs  v^und  inflated  into  the  intefline 
tjnd  any  paflage  into  the  dud. 

But,  in  the  portae  chemreives,  this  common  dud  re- 
ceives 
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ceives  another  lefs  canal  of  the  fame  kind,  which  lies 
for  a good  way  parallel  with  itfelf  from  the  gall-bladder, 
making  its  inlertion  in  a very  acute  angle;  and  this, 
which  is  called  the  cyftic  dud,  from  its  origin,  is  fome- 
times  firfl:  increafedby  another  fmall  dud  from  the  he- 
patic before  its  common  infertion.  This  dud  is  form- 
ed by  the  gall-bladder  as  a peculiar  receptacle  for  the 
bile  given  to  moll  animals ; but  is  abfent  in  fomc,  efpe- 
cially  thofe  of  a fwifter  foot,  and  perhaps  only  in  fuch 
of  thefe  as  are  herbivorous : it  is  placed  in  an  excava- 
tion of  the  right  lobe  of  the  liver,  to  the  right  fide  of 
the  anonymous  lobule,-  in  fuch  a manner,  that  in  in- 
fants or  children  it  lies  wholly  within  the  edge  of  the 
liver,  but  in  adults  projeds  confiderably  beyond,  lying 
upon  the  inteftinum  colon.  Its  fituation  is  almoft  tranf- 
verfe  from  the  fore  to  the  back  parts ; its  neck  afeends 
a little  upwards. 

The  figure  of  the  gall-bladder  is  variable,  but  in  ge- 
neral like  that  of  a pear,  terminated  in  its  fore-part  by 
an  obtufe  hemifpherical  end,  which  is  impervious,  gra- 
dually diminifhing  backward  ; the  neck  or  tip  of  this 
truncated  cone  being  infleded  upwards  againffc  itfelf 
once  or  twice,  and  tied  together  by  the  cellular  fub- 
ftance  belonging  to  it,  makes  then  another  fmall  flex- 
ure upward,  and  begins  the  cyftic  dud ; which  from 
thence  goes  on  towards  the  left  fide  of  the  hepatic  dud. 
Within  this  dud  there  are  many  protuberant  wrinkles, 
formed  by  the  numerous  cellular  bridles  which  tie  them 
together  : and  thefe  wrinkles,  conjundly  in  the  dry 
gall-bladder,  reprefent  a kind  of  fpiral  valve ; but  being- 
altogether  foft  and  alternate  in  a living  perfon,  they  do 
not  flop,  only  Icflen  the  courfe  of  the  bile,  as  we  are 
aflured  from  experiments,  by  prefTing  the  gall-bladder, 
and  by  inflations.  Befides,  it  is  reticulated  like  the 
gall-bladder  itfelf. 

The  coats  of  the  gall-bladder  are  like  thofe  of  the 
inteftines,  only  the  fecond  coat  has  fometimes  fplendent 
fibres,  chiefly  longitudinal ; but  fome  obliquely  inter- 
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feeing  each  other  in  various  dircflions  ; at  other 
times  it  has  none  at  all : fo  that  we  may  doubt  of  its 
inufcular  nature,  efpecially  as  the  irritability  of  the 
gall-bladder  is  flow  and  obfcure.  The  inner  coat  dif- 
fers from  that  in  the  intefline,  in  being  reticulated  and 
full  of  cells. 

The  generality  of  animals,  between  their  gall-bladder 
and  liver,  or  between  the  duds  coming  from  both, 
have,  befides,  fome  peculiar  openings  in  the  gall-blader, 
into  which  fome  duds  originating  from  the  liver,  or  the 
hepatic  biliary  dud,  difeharge  their  contents.  In  man- 
kind thefe  duds  have  not  been  fhown  by  any  certain 
experiment ; and  the  gall-bladder  is  eafily  loofed  from 
the  liver,  without  a drop  of  bile  diftilling  either  from 
it  or  from  the  liver.  There  is  alfo  a thin  water  in  the 
bladder  as  often  as  the  cyftic  dud  is  obftruded. 

The  bile  flows  both  out  of  the  bladder  and  liver,  ac- 
cording to  its  nature,  as  long  as  there  is  no  impedi- 
ment in  its  way ; fo  that  both  duds  fwell  when  that 
pafl'age  is  obftruded,  and  the  cyftic  lies  in  a ftraight  line 
with  the  cholidochus.  Nor  is  it  credible  that  all  the 
bile  ihould  be  diverted  into  the  gall-bladder  before  it 
flows  into  the  duodenum.  There  is  not  a perpetual 
obftacle  which  hinders  the  afflux,  and  peculiarly  refifts 
the  hepatic  bile,  and  admits  the  cyftic  ; the  paffage  into 
the  dudus  cholidochus  is  larger  and  ftraighter,  the 
dudus  cyfticus  much  lefs  than  the  hepatic,  nor  is  that 
dud  fo  well  formed  for  receiving  ail  the  bile  5 the 
cholidochus  being  much  larger  than  the  cyftic  dud, 
cannot  therefore  be  made  only  for  the  reception  of  its 
bile.  There  are  many  animals  in  which  the  hepatic 
dud  difeharges  its  contents  into  the  inteftinc  without 
any  communication  with  the  cyftic.  In  living  animals, 
even  when  the  cyftic  dud  is  free,  the  bile  appears  to  de- 
feend  into  the  duodenum  with  a perpetual  current. 
That  the  quantity  is  very  confiderable,  appears  from 
the  magnitude  of  the  fecretory  organ,  and  the  excre- 
tory dud,  fo  many  times  larger  than  the  falival  ones ; 
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from  difeafcs,  in  which  four  ounces  of  the  cydic  bile 
only  have  flowed  out  duly  through  an  ulcer  of  the 
fide.  But  the  hepatic  bile  goes  into  the  bladder,  as 
often  as  there  is  any  obdrudion  in  the  duodenal  finus, 
from  flatus  or  any  other  caufe  comprelTing  the  exit  of 
the  dudtus  cholidochus.  Accordingly,  we  find  it  ex- 
tremely full,  whenever  the  common  biliary  duff  is  ob- 
ftrufled  or  comprefled  by  fornc  feirrhous  tumor, 
whence  the  gall-bladder  is  fometimes  enlarged  beyond 
all  belief ; and  if  the  cyftic  dud  be  tied,  it  fwells  be- 
twixt the  ligature  and  hepatic  dud  ; and  in  living  ani^ 
mals,  the  hepatic  bile  vifibly  diflils  into  the  wounded 
gall-bladder,  even  to  the  naked  eye.  The  retrograde 
angle,  or  diredion  of  this  dud,  is  not  repugnant  to 
fuch  a courfe  of  the  bile  : for  a very  flight  preflTurc 
urges  it  from  the  liver  into  the  gall-bladder ; and  even 
wind  may  be  eafily  drove  the  fame  way,  more  efpcci- 
ally  if  the  duodenum  be  firfl  inflated.  Nor  does  there 
feem  to  be  any  fort  of  bile  feparated  by  the  gall-blad- 
der itfelf.  'IVhenever  the  cyftic  dud  is  obftruded  by 
a fmall  ftone,  or  a ligature  made  upon  it,  we  find 
nothing  feparated  into  the  gall-bladder  more  than  the 
exhaling  moifture,  and  a fmall  quantify  of  infipid  mu- 
cus fecreted  from  the  follicles.  In  ^ many  animals,  we 
meet  with  no  appearance  of  any  gall-bladder,  wdien  at 
the  fame  time  there  is  a plentiful  flux  of  ftrong  well 
prepared  and  falutary  bile  difeharged  into  their  inte- 
Itines.  Again,  it  does  not  feem  probable,  that  the 
cyftic  branch  of  the  vena  portarum  can  feparate  bile 
into  the  gall-bladder ; for  that  vein  in  itfelf  is  a mere 
recondudory  veflel : nor  can  any  be  feparated  from  the 
hepatic  artery  : for  it  muft  be  vaftly  beyond  probabi- 
lity, that  fuch  a ftrong  bile  as  that  of  the  gall-bladder 
fliould  be  feparated  from  a milder  blood  than  the  more 
foft  hepatic  bile  prepared  from  the  blood  which  is  moft 
fit  for  that  purpofe. 

Laftly,  the  bile  flow-s  alfo  from  the  gall-bladder  to 
the  liver,  and  at  length  returns  into  the  blood  when 
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its  paflage  into  the  inteftines  is  totally  intercepted, 
fometimes  alfo  from  a caufe  latent  in  the  nerves.  This 
paflage  or  abforption  of  the  bile  into  the  fyftem  is  per- 
nicious, and  is  the  occaflon  of  jaundice ; which,  when 
the  offending  ftones  or  concretions  are  removed,  is 
cured  by  the  bile*s  free  courfe  into  the  duodenum  be- 
ing reftored. 

Therefore  a portion  of  the  hepatic  bile  being  re- 
ceived into  the  gall-bladder,  there  ftagnatcs,  only  a 
little  fliaken  by  refpiration ; and  there,  by  degrees,  ex- 
hales its  thinner  parts,  which,  as  we  fee,  filtrate  thro* 
and  largely  penetrate  the  adjacent  membranes.  The 
remainder,  as  being  a fluid  of  an  oily  fubalkaline  nature, 
digefling  in  a warm  place,  grows  fharp,  rancid,  more 
thick,  bitter,  and  of  a higher  colour : for  this  is  all  the 
difference  betwixt  the  cyftic  and  hepatic  bile ; which  lafl; 
we  find  weaker,  lefs  bitter,  lighter  coloured,  and  of  a 
thinner  confiftence,  while  it  remains  within  its  proper 
hepatic  duds.  That  this  difference  betwixt  them  pro- 
ceeds only  from  ftagnation,  appears  from  fuch  animals 
as  have  only  a larger  porus  hepaticus,  inftead  of  a gall- 
bladder ; for  here  we  find  the  bile,  which  ftagnates  in 
the  larger  hepatic  pore,  is  confiderably  more  bitter 
than  that  in  the  fmaller  pores  of  the  liver ; as  for  ex- 
ample, in  the  elephant.  But  the  gall-bladder  gives* 
this  particular  advantage,  that  it  receives  the  bile  when 
the  fiomach,  being  empty,  has  no  call  for  it,  that  after- 
wards it  may  be  able  to  return  it  in  greater  plenty,  when 
we  principally  want  it  for  the  digeftion  of  the  aliments 
now  flowing  in  great  quantity  into  the  duodenum. 
This  flow  of  the  bile  is  quicker  in  proportion  through 
the  cyftic  dud,  as  the  fedtion  of  that  dud  is  lefs  than 
the  fedion  of  the  gall-bladder. 

The  gall-bladder,  indeed,  hardly  touches  the  fto- 
mach,  but  the  beginning  of  the  defeending  duodenum. 
But  when  the  ftomach  is  extremely  diftended,  and  in 
a very  full  abdomen,  it  makes  a confiderable  preffure 
both  upon  the  liver  and  duodenum  j by  which  the  gali- 

o bladder 


Chap.  in.  SECRETION  of  the  BILE.  405 

bladder  is  urged,  and  its  bile  exprelTed.  Thus  the  bile 
flows  through  a free  paflage  from  the  gall-bladder  into 
the  common  du6t  and  the  duodenum:  and  this  it  does 
more  eafily  in  perfons  lying  on  their  back;  in  which 
pofture  the  gall-bladder  is  inverted,  with  its  bottom  up- 
ward. Hence  it  is  that  the  gall-bladder  becomes  fo 
full  and  turgid  after  falling.  The  expulfive  force  of 
the  bile  is  but  little  more  than  that  of  the  prcflure  re- 
ceived from  the  ftomach  and  diaphragm  ; for  as  to  any 
mufcular  force  refiding  in  the  fibres  of  the  proper 
membrane,  which  may  be  thought  to  contrad  the  gall- 
bladder, it  muft  be  very  weak  and  inconfiderable. 

The  hepatic  bile  is  always  bitter,  but  the  cyftic  is 
more  fo  ; always  vifcid  ; of  a full  yellow  colour,  with 
a tindurc  of  green ; mifcible,  by  triture,  either  with 
water,  oil,  or  vinous  fpirits ; coagulable  by  mineral  acid 
liquors ; diflbluble  by  alkalies,  cfpecially  the  volatile 
kinds ; and  extremely  well  adapted  to  diflblve  oily,  re- 
finous,  or  gummy  fubftances  ; quickly  putrefying,  and 
by  putrefadion  fpontaneoufly  degenerating  to  a mufk- 
like  odour.  Its  chemical  analyfis,  and  experiments  of 
mixture  with  various  fubftances,  demonftrate,  that  it 
contains  a large  portion  of  water,  and  a confiderable 
quantity  of  inflammable  oil,  which,  in  ftoncs  of  a gall- 
bladder, appears  very  evidently.  The  bile,  therefore, 
is  a natural  foap ; but  of  that  fort  which  is  made  from 
a volatile  faline  lixivium,  mixed  with  oil ; and  has  its 
water  along  with  it.  This,  therefore,  being  intermix- 
ed with  the  aliment,  reduced  to  a pulp,  and  flowly  ex- 
prefTed  from  the  ftomach  by  the  periftaltic  force  of  the 
duodenum  and  prelTure  of  the  abdominal  mufcles,  in- 
corporates them  all  together ; and  the  acid  or  acefeenc 
qualities  of  the  food  are  in  fome  meafure  thus  fubdued, 
the  curd  of  milk  is  again  diflblved  by  it  into  a liquid, 
and  the  whole  niafs  of  aliment  inclined  more  to  a pu. 
trid  alkalefcenr  difpofition : it  difl'olves  the  oily  mat- 
ters, fo  that  they  may  freely  incorporate  with  the  wa- 
tery parts,  and  make  up  an  uniform  mafs  of  chyle  to 
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enter  the  laQeals  ; the  furrounding  raucous  in  the  in- 
teftines  is  hereby  abfterged  and  attenuated,  and  their 
periftaltic  motion  is  excited  by  its  acrimony  ; all  which 
oflices  are  confirmed,  by  obferving  the  contrary  effects 
from  a want  or  defeO:  of  the  bile.  Nor  is  the  hepatic 
bile  fufficient  to  excite  the  neceffary  motion  of  the  in- 
teflincs,  if  the  cyftic  is  wanting ; both  which  are  of  fo 
much  ufe  and  importance  to  the  animal,  that  we  find, 
by  experiment,  even  the  ftrongefl  will  perifh  in  a few 
days,  if  the  flux  of  bile  to  the  inteftines  be  intercepted, 
by  wounding  the  gall-bladder. 

Thus  it  (lowly  defeends  along  with  the  alimentary 
mafs;  and  having  fpent  its  force,  or  changed  its  bitter- 
nefs  by  putrefaction,  moft  of  it  is  afterwards  excluded 
together  with  the  feces ; but  probably  fome  of  the  more 
fubtle,  watery,  and  lefs  bitter  parts,  are  again  taken  up 
by  the  abforbents.  It  returns  the  lefs  into  the  Itomach, 
becaufe  of  the  afeent  of  the  duodenum,  which  goes  un- 
der  the  llomach,  with  the  refiftance  it  meets  with  from 
the  valvula  pylori,  and  the  advancement  of  the  new 
chyle  which  the  ftomach  adds  to  the  former  : in  man, 
however,  it  frequently  enters ; and  always  in  birds. 
The  bile  is  of  a fweet  foft  nature  in  the  foetus ; for  in 
them  the  blood  feems  not  fufficiently  charged  for  its  fe- 
cretion  to  fupply  putrid  alkaline  vapours  to  the  liver,  nor 
are  there  any  oily  or  fat  fubftances  abforbed  from  the 
inteftines.  As  the  bile  is  a vifeid  fiuid,  and  thickens 
by  inactivity  of  body  in  fat  animals,  and  in  us  from  the 
fame  caufes,  cfpecially  when  the  blood  moves  languid 
from  grief ; fo  it  eafily  coagulates  into  an  hard,  foine- 
what  refinous,  and  often  ftony  fubftance,  infomuch  that 
(tones  of  the  gall  are  much  more  frequent  than  thofe  of 
the  urinary  bladder,  as  we  are  taught  by  experiments. 
Its  ufe  is  manifeft,  as,  being  triturated  with  the  ali- 
ments, it  diflTolves  oil,  refifts  acidity,  and  thus  ftimulates 
the  inteftines  to  contraction. 

The  ufe  of  the  liver,  befides  fecreting  the  bile,  is 
manifeft  in  the  foetus.  It  feems  to  tranfmit  the  blood 
2 brought 
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brought  back  from  the  placenta,  and  to  break  Its  force. 
Even  in  an  adult  perfon  it  has  the  fame  ufe  though  lefs 
manifeft,  namely,  to  retard  the  return  of  the  blood 
coming  back  from  the  vifeera  appointed  for  preparing 
the  chyle. 

§ 1 8.  Rems  et  Ureteres, 

Situation^  figure^  and  divifion  of  the  kidneys.  The  kid- 
neys are  two  pretty  folid  glandular  bodies,  fituated  in 
the  pofterior  part  of  the  cavity  of  the  abdomen,  on  each 
fide  of  the  lumbar  vertebras,  between  the  laft  falfe  ribs 
and  os  ilium.  The  right  kidney  lies  under  the  great 
lobe  of  the  liver  ; and  is  confequently  lower  than  the 
left,  which  lies  under  the  fpleen. 

The  figure  of  the  kidneys  refembles  that  of  a large 
bean,  their  circumference  being  convex  on  one  fide, 
and  concave  on  the  other.  The  concave  fide  is  turned 
to  the  vertebras,  and  the  convex  fide  the  oppofite  way. 
Their  length  anfwers  to  the  diflance  between  the  laft 
falfe  rib  and  os  ilium  ; they  are  about  half  as  broad  as 
long,  and  half  as  thick  as  broad. 

In  each  kidney  we  obferve  a fore  and  back  fide,  an 
upper  and  lower  extremity,  a great  and  fmall  curvature, 
and  a convexity  and  concavity. 

The  back-fide  is  broader  than  the  fore-fide ; and  the 
upper  extremity  is  a little  broader  and  more  incurvated 
than  the  lower.  The  depreffion  in  the  fmall  curvature 
is  oblong  and  uneven,  refembling  a finus,  furrounded 
by  feveral  tubercles;  and  as  it  is  turned  a little  toward 
the  fore-fide,  this  fide  is  fomething  narrower  than  the 
other. 

Blood-vejfels  of  the  kidneys.  The  defeending  aorta  and 
inferior  vena  cava  lie  between  the  kidneys,  pretty  clofe 
to  the  bodies  of  the  vertebra  and  to  each  other  ; the 
artery  being  on  the  left  hand,  the  vein  on  the  right. 
The  renal  artery  comes  commonly  from  the  fide  of  the 
aorta  under  the  fuperior  mefenteric  artery;  that  of  the 
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left  fide  has  its  origin  a little  higher  and  further  back 
than  that  of  the  right  fide  ; and  both  having  run  over 
almofl:  at  right  angles^  enter  the  finus  of  the  kidney, 
and  divide  into  many  branches,  which  fubdividc  into 
many  others  flill  fmaller.  The  renal  veins  have  lefs 
variety  than  the  arteries.  It  is  feldom  we  find  more 
than  one  on  each*  From  each  kidney  feveral  branches 
come  out,  which  foori  unite  to  form  a trunk,  which 
ends  in  the  vena  cava.  Thefe  veffels  were  by  the 
ancients  termed  the  emulgent  arteries  and  veins^  but 
they  frequently  go  under  the  name  of  arteries  et  venez 
renales. 

The  artery  and  vein  are  not  of  an  equal  length,  and 
the  difference  depends  on  the  fituation  of  the  aorta  and 
vena  cava : for  the  left  renal  artery  is  fhorter  than  the 
right,  becaufe  the  aorta  lies  nearefl  the  left  kidney  ; 
and  the  left  renal  vein  is  longer  than  the  right,  becaufe 
the  vena  cava  lies  furtheft  from  the  left  kidney. 

Thefe  veffels  are  likewife  difpofed  in  fuch  a manner, 
as  that  the  veins  lie  more  anteriorly  than  the  arteries ; 
becaufe  the  aorta  lies  clofe  to  the  fpina  dorfi;  whereas 
the  vena  cava,  which  perforates  the  diaphragm  at  fome 
diflance  from  the  vertebras,  does  not  join  them  till  af- 
ter it  has  given  off  the  renal  veins. 

Nerves  of  the  kidneys.  Each  artery  is  furrounded  by 
a nervous  net-work,  plexus  renalis ; which  fur- 

niflies  a great  number  of  filaments  to  the  kidneys,  that 
come  partly  from  the  femilunar  ganglions  of  the  two 
great  fympathetic  nerves,  and  partly  from  the  plexus^ 
hepaticus  and  fplenicus.  This  renal  plexus  fends  like- 
wife fome  filaments  round  the  renal  veins. 

Coats  of  the  kidneys.  The  kidneys  are  furrounded  by 
a very  loofc  membranous  and  cellular  covering,  called 
membrana  adipofa  ; becaufe,  in  fat  perfons,  the  cells  of 
this  fubftance  are  filled  with  fat.  This  was  for  a long 
time  impertinently  taken  for  a duplicature  of  the  peri- 
tonaeum ; the  true  membranous  lamina  of  which  covers 
only  the  f^orefide  of  the  kidneys  j and  confequently  they 
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lie  without  the  perltonasum,  becaufe  the  portion  of  that 
membrance  that  covers  them  cannot  be  looked  upon  as 
an  entire  coat ; fo  that  the  only  common  coat  they 
have  is  the  cellular  fubftance,  which  likewife  inverts 
the  renal  arteries  and  veins  in  form  of  a vagina. 

The  proper  coat  or  membrane  of  the  kidneys  is 
ftrong,and  denfe,  and  adheres  very  clofely  to  their  fur- 
face ; for  it  penetrates  every  where  by  numerous  elonga- 
tions into  their  fubftance,  from  which  it  cannot  be  fe- 
parated  without  tearing  rhefe. 

The  external  furtace  of  this  lamina  is  very  fmoothj 
poliftied,  and  glirtcning ; and  it  renders  the  whole  lur- 
face  of  the  kidney  very  even  and  uniform  in  adults.  In 
children,  this  convex  furface  is  in  a manner  divided  in- 
to feveral  lobes  and  tubercles,  almort  as  in  oxen  and 
calves  ; and  in  grown  perfons  we  fometimes  obferve 
the  fame  inequalities. 

The  blood-vefiels  having  entered  the  kidneys,  are 
ramified  every  way ; and  thefe  ramifications  fend  out 
other  capillary  rami,  which  go  all  the  way  to  the  fur- 
face,  where  they  appear  like  irregular  ftars,  and  fur- 
nifh  the  proper  membrane  of  the  kidneys.  Sometimes 
thefe  two  ramifications  penetrate  to  the  membrana  adi- 
pofa,  and  communicate  there  with  the  arterise  and  venae 
adipofae. 

The  proper  membrane  having  furrounded  the  kid- 
ney all  the  way  to  the  firms,  joins'  the  veffels  at  that 
place,  and  accompanies  all  their  ramifications  through 
the  body  of  the  kidney  in  form  of  a vagina  or  capfule, 
and  likewife  contributes  in  part  to  form  the  pelvis  and 
calices  or  infundibula  ; of  which  hereafter. 

We  fometimes  obferve  a confiderable  velTel  to  go  in 
or  come  out  from  the  convex  furface  of  the  kidney  ; 
but  this  is  not  common  : and  in  that  cafe  there  is  a 
depreflion,  by  which  the  proper  membrane  enters,  and 
communicates  with  that  portion  which  goes  in  by  the 
finus. 

The  tunica  adipofa,  or  common  coat,  which  likewife 
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invefls  the  great  vcffels  to  their  entry  into  the  kidneys, 
does  not  feein  to  accompany  them  any  further,  but  ter- 
minates at  the  finus,  in  the  interftices  between  the  ra- 
mifications. 

Strudure  of  the  kidneys.  We  may  diftinguifh  three 
kinds  of  fubftances  in  the  kidney  ; an  exterior  fub- 
ftance,  which  is  thick,  granulated,  and  in  a manner 
cortical ; a middle  fubftance,  which  is  medullary  and 
radiated,  called  Jlriata^fulcata^  or  tubularis^  becaufe  it 
feems  to  be  made  up  of  radiated  tubes ; and  an  inner 
(ubftance,  which  is  only  a continuation  of  the  fecond, 
and  terminates  on  the  infide  by  papillse  ; for  which 
reafon  it  goes  under  the  name  of  papillaris. 

Thefe  three  fubflances  may  be  feen  diftin^lly  in  a 
kidney  cut  into  two  equal  parts  through  the  great  cur- 
vature. The  cortical  fubftance  may  be  obferved  round 
the  whole  circumference  ; and,  by  the  microfeope,  we 
perceive  it  to  be  of  a fpongy,  granulated,  and  waving 
texture,  ail  its  parts  adhering  together  in  a radiated 
manner.  Its  colour  is  a bright  whitifli  grey. 

By  fine  anatomical  injedions  and  inflammations,  we 
difeover  an  infinity  of  fmall  capillary  veflels,  which  run 
in  various  diredions  between  and  round  the  different 
portions  of  this  fubftance;  and,  by  the  help  of  a micro- 
feope, we  fee  likewife  great  numbers  of  fmall  red  cor- 
pufcles  more  or  lefs  round,  and  difpofed  almoft  like 
bunches  of  currants.  Thefe  fmall  corpufcles  are  per- 
haps only  the  extremities  of  veflels,  filled  either  with 
blood  or  with  a coloured  injedion. 

The  other  two  fubftances,  that  is,  the  medullary  or 
ftriated,and  the  papillary, are  really  but  one  and  the  fame 
rnafs,  of  a more  reddifli  colour  ; the  convex  fide  of 
which  rifes  at  feveral  places  into  narrov/  tubercles,  lod- 
ged in  the  fame  number  of  cavities  or  depreflions.  The 
radiated  ftrim  are  afterwards  continued  to  the  papillary 
portion  ; and  the  papillse  form  in  fome  meafure  fo  many 
centres  of  thefe  radii,  oppofitc  to  the  tubercles. 

The  aieduilary  fubftance  is  likewife  diftinguifhed 
2 from 
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from  the  cortical,  by  the  arterial  and  venal  arches,  which 
fend  capillary  ramifications  on  all  hands ; and  its  co- 
lour is  more  or  lefs  red. 

The  papillae,  which  are  only  a continuation  of  the 
medullary  fubflance,  as  has  been  faid,  are  often  a little 
paler  than  that  fubflance.  They  are  ten  or  twelve  in 
number,  very  diflindl  from  each  other,  refembling  the  • 
fame  number  of  cones,  with  very  broad  bafes  and  ob- 
tufe  apices* 

At  the  point  of  each  papilla  we  fee,  even  without  a 
microfcope,  in  a fmall  depreflion,  feveral  very  fmall 
holes,  through  which  little  drops  may  be  perceived  to 
run  when  the  papillae  are  comprefTed.  Thefe  are  little 
drops  of  urine ; which  being  filtered,  partly  in  the  cor- 
tical, partly  in  the  medullary  or  tubular  fubflance,  do 
afterwards  pafs  through  the  fubflance  of  the  papillae, 
and  are  difcharged  by  thefe  orifices. 

The  pelvis  of  the  kidneys.  Each  papilla  lies  in  a kind 
of  membranous  calix  or  infundibulum,  which  opens  in- 
to a common  cavity,  called  the  pelvis.  This  pelvis  is 
membranous,  being  of  the  fame  flrudure  with  the  ca- 
lices,  of  which  it  is  a continuation ; and  its  cavity  in 
man  is  not  uniform,  but  diflinguifhed  into  three  por- 
tions, each  of  which  contains  a certain  number  of  in- 
fundibula or  calices,  together  with  the  papillae  which 
lie  therein ; and  fometimes  we  find  two  or  three  papillae 
in  the  fame  infundibulum. 

At  the  place  where  thefe  infundibula  furround  the 
bafes  of  the  papillae,  they  fend  productions  into  the 
medullary  or  radiated  fubflance  of  the  kidney,  which 
accompany  the  blood-veflels,  and  ferve  for  capfules 
or  vaginae  to  all  the  vafcular  arches,  both  arterial  and 
venal,  and  to  their  different  ramifications,  quite  thro^ 
the  cortical  fubflance,  and  as  far  as  the  furface  of  the 
kidney. 

Ureters.  After  the  infundibula  have  contracted  in 
a conical  form  round  the  apices  of  the  papillae,  each  of 
them  forms  a fmall  fliort  tube  or  gullet,  which  uni- 
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ting  at  different  diftances  along  the  bottom  of  the  fi- 
nus  of  the  kidney,  form  three  large  tubes  which  go 
out  from  the  finus,  in  an  oblique  diredion  from  above 
downwards,  and  immediately  afterwards  unite  into  one 
trunk. 

This  trunk  becomes  a very  long  canal,  called  the 
ureter.  In  men,  the  three  tubes  fupply  the  place  of 
what  is  called  the  pelvis  in  brutes,  and  might  more  pro- 
perly be  called  the  roots  or  branches  of  the  ureters  than 
the  pelvis  ; which  name  would  agree  beft  to  the  trunk, 
as  being  larger  than  the  red  of  the  ureter.  The  ureters 
are  commonly  tw^o  in  number,  one  for  each  kidney  j but 
foinetimes  there  are  more  than  two. 

The  fituation  of  the  trunk,  and  of  the  roots  and 
branches  of  each  ureter,  with  refpedi:  to  the  renal  artery 
and  vein,  is  in  the  following  manner  : The  artery  is  in 
the  upper  part  of  the  finus,  and  partly  before  the  vein^ 
The  vein  is  about  the  middle,  and  between  the  artery 
and  ureter.  The^  ureter^  is  in  the  lower  part,  a little 
behind  the  vein,  and  it  is  partly  furrounded  by  one 
branch  of  the  artery. 

This  difpofition  appears  plainer  near  the  anterior  than 
near  the  pofterior  fide  of  the  kidney,  becaufe  this  lafl  is 
' broader  than  the  former  ; and  we  likewife  fee  there  the 
three  branches  of  the  ureter ; of  which  the  uppermoft  is 
the  longed,  and  the  lowed  is  the  fhorted,  bccaufe  of 
their  oblique  diredlion  downward. 

From  this  defeription,  we  fee,  that  in  the  human  kid- 
ney there  is  no  other  common  or  uniform  pelvis,  but  the 
trunk  or  head  of  the  ureter,  and  the  three  great 
branches.  To  have  a true  idea  of  their  difpofition,  we 
mud  imagine  that  the  ureter  enters  the  kidney  by  the 
lower  part  of  the  oblong  finus ; that  itincreafes  gradu- 
ally in  breadth  as  it  advances ; and  that  it  is  divided  in- 
to three  branches,  before  it  enters  the  fubdance  of  the 
kidney. 

One  of  thefe  branches  may  be  reckoned  a diredl  con- 
tinuation of  the  ureter,  and  it  is  longer  than  the  red,' 

being 
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being  extended  from  the  lower  to  the  upper  part  of  the 
finus ; and  it  may  be  found  without  much  preparation. 
The  other  two  branches  are  fhorter,  and  cannot  be  well 
difcovered  without  an  artidcial  feparation.  The  angles 
between  thefe  branches  at  their  bafes,  or  at  the  head  of 
the  ureter,  are  not  pointed  as  thofe  of  other  ramifica- 
tions, but  formed  by  a round  incurvation,  which  is  ge- 
nerally furrounded  by  fat. 

Thefe  firft  branches  of  the  ureters  produce  other 
fmall  branches  at  the  bottom  of  the  finus,  which  are 
difpofed  in  pairs.  Thefe  fmall  collateral  branches  ex- 
tend in  breadth,  and  form  the  infundibula  or  calices, 
in  which  the  papillae  are  lodged ; the  great  circumfe- 
rence of  which  produces,  in  the  fubftance  of  the  kidney, 
the  different  vaginae  of  the  vafcular  arches  and  of  their 
ramifications.  The  internal  lamina  of  the  kidney  is  con- 
tinued round  thefe  vaginae ; and  the  external  lamina  is 
expanded  round  the  firfl  branches,  round  the  trunk, 
and  round  all  the  reft  of  the  ureter. 

If  the  trunk  of  the  ureter  be  fplit  on  that  fide  which 
is  next  the  vertebrae,  and  this  fedion  be  continued  to 
the  extremity  of  the  fupcrior  branch,  we  may  obferve, 
immediately  above  the  trunk,  two  holes  lying  near  each 
other,  which  are  the  orifices  of  the  fmall  collateral 
branches  and  gullets  of  the  infundibula.  A little 
above  thefe  holes,  there,  are  other  two  very  much  like 
them,  and  fo  on  all  the  way  to  the  extremity  of  the  fu- 
perior  branch,  which  terminates  likewife  by  thefe  gul- 
lets of  the  infundibula  ; and  in  each  of  thefe  gullets  we 
may  obferve  at  lead:  the  apex  of  one  papilla. 

A fedion  begun  on  the  convex  furface  of  the  kid- 
ney, and  carried  from  thence  to  the  trunk  of  the  ure- 
ter, difeovers  the  extent  of  the  papillae  very  plainly, and 
likewife  the  infundibula,  their  gullets,  &c. ; but  it  will 
be  difficult  to  give  beginners  a juft  idea  of  the  ftrudurc 
of  thefe  parts  without  the  other  fedion. 

The  ureters  run  down  obliquely,  and  with  a very 
fmall  degree  of  inflexion,  from  the  kidneys, to  the  late- 
ly d 3 ral 
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ral  parts  of  the  Inner  or  anterior  fide  of  the  os  facrum  j 
and  paffing  between  the  reduin  and  bladder, they  termi- 
nate in  the  laft  of  thefe  vifcera,  in  the  manner  that  lhail 
be  explained  hereafter. 

They  are  compofed  of  three  proper  coats ; the  "firft 
of  which,  that  furrounds  the  reft,  is  of  a whitifti  colour, 
and  of  a very  compad  filamentary  texture,  being 
ftretched  with  difficulty,  and  appearing  like  a filamen- 
tary fubftancc  degenerated.  The  next  coat  is  of  a 
reddiffi  colour,  ftronger  than  the  firft,  and  is  compo- 
fed of  mufcular  fibres,  although  this  has  been  doubted 
by  fome  authors. 

The  innermoft  coat  is  in  fome  meafure  ligamentary, 
and  lined  by  a very  fine  membrane,  which  covers  a 
very  delicate  reticular  texture  of  veflels,  and  is  moiftr 
cned  all  over  by  a mucilaginous  liquor. 

Befides  thefe  proper  coats,  the  ureters  are  invefted 
by  the  cellular  fubftance  of  the  peritonaeum  ; the  mem- 
branous lamina  of  which  covers  likewife  about  two 
thirds  of  their  circumference,  fometimes  more,  fome- 
times  lefs,  but  never  furrounds  them  entirely  : fo  that 
when  they  are  examined  in  their  natural  fituation,  they 
appear  like  ropes  lying  behind  the  peritonaeum,  and 
jutting  out  more  or  lefs  toward  the  cavity  of  the  abdo- 
men, together  with  that  portion  of  the  peritonaeum 
which  covers  them. 

All  that  has  beenfaid  about  the  ftrudure  of  the  ure- 
ters, pelvis,  arches,  ftriae,  foffulae,  and  holes  at  the 
apex  of  the  papillae,  appears  moft  diftinclly  when  thefe 
parts  are  examined  in  clear  water. 

§19.  Glandule  renaleSy  vulgo  Capfula  atrahllarice: 

Situation,  figure^  and  fize  of  the  renal  glands.  Imme- 
diately above  each  kindney  lies  a glandular  body,  call- 
ed by  the  ancients  capfula  atrabilaricz  ; by  others,  cap* 
fula  renales,  renes  fuccenturiati,  and  glandules  renales  ; 
^nd  they  might  be  properly  enough  termed  glandules 
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fupra  renales.  They  are  fituated  on  the  upper  extre- 
mity of  each  kidney  a little  obliquely,  that  is,  more 
toward  the  inner  edge  and  finus  of  the  kidney  than 
toward  the  outer  convex  edge. 

Each  gland  is  an  oblong  body  with  three  Tides, 
three  edges,  and  two  points,  like  an  irregular  crefcent 
with  its  great  or  convex  edge  lharp,  and  the  finall  con- 
cave edge  broad.  Its  length  is  about  two  thirds  of  the 
greateft  breadth  of  the  kidney,  and  the  breadth  of  its 
middle  portion  is  about  one-third  of  its  extent  between 
the  two  extremities,  foinetiines  more,  fometimes  lefs. 
Its  colour  is  a dark  yellow. 

It  has  one  anterior,  one  poflerior,  and  one  lower 
fide,  which  laft  may  be  termed  the  hafis ; and  it  has 
one  upper,  and  two  lower  edges,  whereof  one  is  ante- 
rior, the  other  poflerior.  The  upper  edge  may  be 
called  the  crifla^  and  the  two  lower  edges  the  labia. 
One  of  its  extremities  is  internal,  or  turned  inward  to- 
ward the  finus  of  the  kidney ; the  other  is  exter- 
nal, or  turned  outward  toward  the  gibbous  part  of  the 
kidney.  The  figure  of  this  glandular  body  may  like-* 
wife  be  compared  to  that  of  a Tingle  cock’s-comb,  or 
to  the  top  of  an  helmet. 

Struflure  of  the  renal  glands.  The  furface  of  thefe 
glands  is  uneven ; the  fore*fide  is  the  broadefl,  and 
the  lower  Tide  or  baTis  the  narrowed.  Along  the  mid- 
dle of  the  anterior  Tide,  a ridge  runs  from  the  edge  of 
the  inner  extremity  a little  above  the  baTis,  to  the  point 
of  the  other  extremity,  and  divides  this  fide  into  two 
equal  parts,  like  the  middle  rib  of  the  leaf  of  a tree, 
and  on  the  lower  Tide,  under  the  baTis,  there  is  a kind 
of  raphe  or  future. 

The  arteries  of  thefe  glands  come  from  the  arteriae 
rcnales,  and  diaphragmaticse,*  and  likewife  from  the 
aorta,  from  the  arteria  casliaca,  he,  Thefe  veiTels  are 
termed  the  capfular  arteries ; and  as  they  enter  the 
glands,  they  Teem  to  be  invefted  by  a vagina.  They 
are  not  always  derived  from  the  fame  fources,  neither 
D d 4 is 
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is  their  number  the  fame  in  all  fubjecls ; and  there  is 
commonly  a pretty  large  vein  which  runs  along  the 
ridge.  One  principal  vein  returns  the  blood  from  each 
of  thefe  glands  ; the  right. goes  into  the  vena  cava,  the 
left  pafles  into  the  renal  vein.  The  nerves  on  each 
fide  are  furnifhed  by  the  neighbouring  femilunar  gan- 
glion, and  by  the  renal  plexus  which  depends  on  it. 

In  the  infide  of  thefe  capfulse,  there  is  a narrow  tri- 
angular cavity,  the  furface  of  which  is  full  of  fliort, 
ftrong  villi  of  a yellowifh  colour  ; but  in  children  it  is 
reddilh,  and  of  a dark  brown  in  aged  people.  The 
lidcs  of  this  cavity  are  conneded  by  a great  number 
of  filaments  ; and  they  appear  to  be  wholly  glandular, 
that  is,  to  be  filled  with  very  fine  fmall  foUiculous  cor- 
puicles.  Along  the  top  of  the  gland  thefe  fides  touch 
each  other  immediately. 

In  opening  this  cavity,  we  find  a granulated  or  folli- 
cular fubftance,  which  fills  it  almofi  entirely  ; and  the 
blood -vefi’els  are  diftributed  on  this  fubftance,  as  well 
as  on  the  fides  of  the  cavity.  If  the  fedion  be  begun 
at  the  great  extremity  of  the  capfula,  and  be  continued 
through  the  upper  edge,  and  it  the  lateral  portions  be 
afterwards  leparated,  the  glandular  body  appears  like  a 
kind  of  crifta,  raifed  from  the  middle  of  the  bottom  of 
the  cavity. 

'Ihis  glandular  body  or  nucleus  adheres  more  clofe- 
ly  to  the  bottom  or  bafis  of  the  cavity,  than  to  the  two 
fides,  efpecially  near  the  great  extremity  ; but  yet  it 
may  be  feparated  both  from  the  bafis  and  fides,  be- 
ing conneded  to  them  by  a great  number  of  fmall  fila- 
m'ents.  It  adheres  leaft  to  the  bafis  near  the  fmall  ex- 
tremity. 

The  capfular  vein,  which  comes  ordinarily  from  the 
vena  renalis,  is  much  larger  than  the  arteries  ; and  it 
communicates  with  the  infide  of  the  capfula  much  in  the 
fame  manner  as  the  vena  fplenica  with  the  cells  of  the 
fpleen,  for  it  may  be  inflated  by  blowing  into  any  part 
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of  the  capfular  cavity,  and  the  air  likewife  paffes  into 
the  vena  renalis,  &c. 

This  cavity  contains  an  unduous  vifcid  liquor,  of  a 
yellowifli  red  colour,  which,  with  age,  changes  gra- 
dually into  a yellowifli  purple,  a dark  yellow,  and  a 
black  yellow  ; fometimes  it  is  perfe6:ly  black ; but 
even  then  if  it.be  fpread  thin  on  a large  furface,  it  ap- 
pears yellow.  It  is  fometimes  found  not  only  reddifli, 
but  mixed  with  real  blood. 

The  ufes  of  thefe  renal  glands  have  not  as  yet  been 
difcovered  ; and  all  that  we  know  about  the  liquor  con- 
tained in  them  is,  that  it  has  fomewhat  the  appearance 
of  the  bile.  They  are  very  large  in  the  foetus,  and  di- 
minifli  in  adults.  Thefe  two  phenomena  deferve  our 
attention. 

They  lie  fometimes  dire^fly  on  the  top  of  the  kid- 
neys, but  feldom,  if  ever,  on  the  gibbous  part.  The 
gland  on  the  right  fide  is  partly  conneded  to  the  dia- 
phragm, under  and  very  near  the  adhefion  of  the 
great  lobe  of  the  liver  to  that  mufcle.  That  on  the 
left  fide  adheres  to  the  diaphragm  below  the  fpleen  ; 
and  both  thefe  connexions  are  confined  to  the  contigu- 
ous portions  of  the  inferior  mufcle  of  the  diaphragm. 
They  are  involved,  together  with  the  kidneys,  in  the 
membrana  adipofa,  of  which  a very  thin  portion  infi- 
nuates  itfelf  between  the  kidneys  and  glands,  and  alfo 
between  them  and  the  diaphragm ; fo  that  they  adhere 
to  both  by  the  intervention  of  the  cellular  fubftance, 
which  in  fome  fubjeXs  contains  aftratum  of  fat. 

The  venal  ridge  already  mentioned,  finks  fo  deep  in- 

the  fore-fidc  in  fome  fubjeXs,  that  the  upper  part  of 
this  fide  appears  to  be  feparated  from  the  lower  ; but 
this  is  feen  moft  diftinXly  when  the  capfula  is  exami- 
ned in  clear  water. 

When  the  capfular  vein  is  opened  lengthwife  with 
the  point  of  a lancet,  we  difeover  in  it  a great  many 
fmall  holes,  many  of  which  are  only  the  orifices  of  the 
rami  of  the  vein,  others  are  fimple  holes  j and  it  is 

perhaps 
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perhaps  through  thefe  that  the  air  paffes  into  the  gland, 
as  already  mentioned. 

On  the  outer  furface  of  thefe  capfulas  we  obferve  a 
very  thin,  diftindt  coat,  feparate  from  the  cellular  fub- 
ftance  that  furrounds  them.  Sometimes  this  coat  is 
raifed  by  an  uneven  ftratum  of  fat,  which  makes  it  ap- 
pear granulated  ; and,  for  the  fame  reafon,  the  capfuiae 
are  of  a pale  colour  like  a corpus  adipofum. 

The  liquor  contained  in  them  appears  fometimes,  in 
the  foetus,  and  in  young  children,  of  a bluifh  colour 
inclined  to  red. 

To  be  able  to  difeover  the  ufes  of  thefe  capfuiae,  we 
jnuft  not  only  attend  to  the  two  circumftances  already 
mentioned,  but  alfo  to  their  external  conformation, 
which  is  commonly  more  regular  in  the  foetus  and  in 
children  than  in  adults  and  old  people.  We  muft  like- 
wife  confider  the  confiftence  and  folidity  of  their  fub- 
ftance ; which  is  greater  before  birth,  and  in  child- 
hood,  than  in  advanced  old  age ; in  which  they  arc 
often  very  flaccid,  and  very  much  decayed  ; and  this 
perhaps  may  be  the  reafon  why  the  figures  given  of 
fhefe  glands,  taken  out  of  their  membrana  adipofa,  are 
fo  very  irregular  and  different  from  others. 
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§ I.  Veftca  Urinaria. 

Situation^  figure^  and  divifion  of  the  bladder. 

The  bladder  is  a kind  of  membranous  and  flefhy 
pouch  or  bottle,  capable  of  dilatation  and  contrac- 
tion, fituated  in  the  lower  part  of  the  abdomen  immedi- 
ately behind  the  fymphyfis  of  the  ofla  pubis,  and  oppo- 
fite  to  the  beginning  of  the  inteftinum  redum.  The 
figure  of  it  is  nearly  that  of  a fhort  oval.  It  is  broader 
on  the  fore  and  back  fides  than  on  the  lateral  parts  ; 
rounder  above  than  below,  when  empty  j and  broader 
below  than  above,  when  full. 

It  is  divided  into  the  body,  neck,  and  bottom  5 in- 
to an  anterior,  pofterior,  and  two  lateral  parts.  The 
upper  part  is  termed  the  fundus^  or  bottom  ; and  the 
neck  is  a portion  of  the  lower  part,  which  is  contract- 
ed like  the  gullet  of  fome  veflcis. 

Struflure  of  the  bladder.  The  bladder  is  made  up  of 
feveral  coats,  almoft  like  the  ftomach.  That  part  of 
the  external  coat  which  covers  the  upper,  pofterior, 
and  lateral  Tides  of  the  bladder,  is  the  true  lamina  or 
membrane  of  the  peritonaeum  ; and  the  reft  of  it  is 
furrounded  by  a cellular  fubftance,  by  the  intervention 
of  which,  the  peritonseum  is  conneded  to  the  mufcular 
coat. 

The  proper  coats  are  three  in  number;  one  mufcii- 
lar,  one  cellular,  and  an  internal  fmooth  one  common- 
ly called  villous  coat.  The  mufcular  coat  is  compofed 
of  feveral  ftrata  of  flefhy  fibres ; the  outermoft  of  which 
are  moftly  longitudinal ; the  next  to  thefe  are  more  in- 
clined 
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dined  toward  each  hand  ; and  the  innermofl  more 
and  more  oblique  ; and  they  become  at  length  almoft, 
tranfverfe.  All  thcfe  fibres  interfed:  each  other  in  va- 
rious manners ; and  they  are  conneded  together  by  a 
fine  cellular  fubftance,  and  may  be  feparated  by  infla- 
ting that  fubftance. 

Round  the  neck  of  the  bladder  the  mufcular  fibres 
are  clofely  conneded,  and  form  what  has  been  called 
fphlnder  veftca.  But  this  part  is  not  a diftind:  mufcle, 
nor  is  it$  action  djftin^t  from  the  reft  of  the  mufcular 
coat. 

The  cellular  coat  is  nearly  of  the  fame  ftrudure 
with  what  is  called  the  tunica  nervofa  of  the  ftomach. 

The  internal  coat  is  fomething  granulated  and  glan- 
dular, fays  Winflow  y but  later  anatomifts  deny  the  ex- 
iftence  of  glands  here.  A mucilaginous  ferum  is  con- 
tinually difcharged  through  it,  which  moiftens  the  in- 
ner furface  of  the  bladder,  and  defends  it  againft  the 
acrimony  of  the  urine.  It  appears  fometimes  altoge- 
ther uneven  on  the  inner  fide,  being  full  of  eminences 
and  irregular  rugee  when  empty  and  in  its  natural  ftate 
of  contradion.  Thefe  inequalties  difappear  when  the 
bladder  is  full,  or  when  it  is  artificially  diftended  by 
air,  or  by  injecting  any  liquid. 

Urachus.  At  the  top  of  the  bladder  above  the  fym- 
phyfis  of  the  oflfa  pubis,  we  obferve  a ligamentary  rope, 
which  runs  up  between  the  peritonaeum  and  the  linea 
alba  of  the  abdomen,  all  the  way  to  the  navel,  dimi- 
nilhing  gradually  in  thicknefs  as  it  afeends.  This  rope 
in  the  foetus  is  in  part  a produdion  of  the  inner  coats 
of  the  bladder,  which  production  is  termed  urachus. 

Arteries  umbilicales.  This  rope  is  compofed  likewife 
of  two  other  ligamentary  elongations,  which  are  the 
extremities  of  the  umbilical  arteries.  Thefe  arteries 
come  from  the  hypogaftricas,  run  up  by  the  fides  of 
the  bladder,  and  remain  hollow  and  filled  with  blood, 
even  in  adults,  as  high  as  the  middle  of  the  bladder, 
through  all  which  fpacc  they  likewife  fend  off  ramifica- 
tions. 
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lions.  Afterwards  they  lofe  their  cavity,  and  become 
ligamentary  as  they  afcend.  At  the  upper  part  of  the 
bladder  they  approach  each  other  ; and  joining  the  u- 
rachus,  form  that  rope,  which  may  be  termed  the 
ferior  ligament  of  the  bladder^ 

The  external  fibres  of  the  mufcular  coat  are  more 
numerous  than  the  internal ; and  the  moft  longitudi- 
nal anterior  fibres  form  a kind  of  incurvation  round  the 
urachus  at  the  top  of  the  bladder,  much  like  that  of 
one  of  the  flefhy  portions  which  furround  the  fuperior 
orifice  of  the  flomach  and  lower  extremity  of  the 
cefophagus.  This  incurvation  paffes  behind  the  ura- 
chus. 

The  portion  of  the  peritonaeum,  which  covers  the 
opfterior  convex  fide  of  the  bladder,  forms  a very  pro- 
minent tranfverfe  fold,  when  the  bladder  is  contraded, 
which  difappears  when  the  bladder  is  extended.  This 
fold  furrounds  the  pofterior  half  of  the  bladder,  and  its 
two  extremities  are  elongated  toward  each  fide ; by 
which  elongations  a kind  of  lateral  ligaments  of  the 
body  of  the  bladder  are  formed,  which  are  more  confi- 
derable  in  children  than  in  adults.  Befides  thefe,  the 
bladder  has  other  two  ligaments, which  are  fixed  at  their 
fore-part  to  the  upper  and  inner  fide  of  the  ofia  pubis, 
near  the  fymphyfis  of  thefe  two  bones ; from  whence 
they  run  back,  becoming  gradually  broader,  to  be  fix- 
ed to  the  fides  of  the  bladder;  or,  as  Sabatier  deferibes 
them,  as  the  inferior  anterior  ligaments  of  the  bladder. 

The  lower  part  of  the  bladder,  which  deferves  the 
name  of fundus  much  better  than  the  upper  part,  is  per- 
forated by  three  openings,  one  anterior,  and  two  po- 
fterior. The  anterior  opening  is  formed  by  an  elonga- 
tion of  all  the  proper  coats,  in  form  of  a gullet,  turn- 
ed much  in  the  fame  manner  with  the  inner  orifice  of 
the  roftrum  of  the  head  of  an  alembic.  This  elon- 
gation is  called  the  neck  of  the  bladder^  the  defeription 
of  which  belongs  to  that  of  the  parts  of  generation  in 
men. 
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The  other  two  openings  in  the  true  fundus  of  the 
bladder,  are  formed  by  the  ureters,  which  in  their 
courfe  downward,  already  defcribed,  run  behind  the 
fpermatic  veffels,  and  then  behind  the  lower  part  of  the 
bladder,  approaching  each  other.  Each  ureter  lies  be- 
tween the  umbilical  artery  and  vas  deferens  of  the  fame 
lide  ; the  artery  lying  on  the  outfide  of  the  ureter,  and 
the  vas  deferens  on  the  infide. 

Afterwards  they  get  between  the  vafa  deferentia  and 
the  bladder,  eroding  thefe  canals  : and  then,  at  about 
a finger’s  breadth  from  each  other,  they  begin  to  pierce 
the  coats  of  the  bladder.  They  run  a little  way  between 
the  mufcular  and  nervous  coats,  and  open  into  the  blad- 
der obliquely,  fomething  nearer  each  other  than  when 
they  firfi:  entered  in  coats. 

The  orifices  of  the  ureters  in  the  bladder  arc  fome- 
thing oval  and  narrower  than  the  cavity  of  the  ure- 
ters immediately  above  them.  The  edge  of  thefe  orifi- 
ces is  very  thin,  and  feems  to  be  formed  merely  by  the 
union  of  the  internal  coat  of  the  bladder  with  that  of 
the  ureters. 

Blocd  veJJels  and  nerves  of  the  bladder.  The  arteries 
of  the  bladder  are  furnifhed  by  the  hypogaftricae  or  ili- 
acse  interne,  being  rami  of  the  arteria  fciatica,  epiga- 
ftrica,  and  umbilicalis  on  each  fide.  The  veins  return 
to  the  internal  iliac  veins. 

The  nerves  of  the  bladder  come  from  the  crurales, 
and  alfo  from  the  fympathetici  maximi,  by  means  of 
their  communication  with  the  crurales.  It  has  likewife 
fome  nerves  from  the  plexus  mefentericus  inferior. 

Befides  the  ligaments  already  mentioned,  there  are 
likewife  two  fmall  ones,  by  which  the  anterior  part  of 
the  true  fundus  of  the  bladder  is  conne6led  to  the  offa 
pubis,  which  fhall  be  defcribed  with  the  neck  and 
fphinfter,  after  the  hiftory  of  the  parts  of  generation  in 
both  fexes  5 and  we  refer  to  the  fame  place,  all  that  re- 
lates to  the  connexion  of  the  bladder  with  the  other 
neighbouring  parts. 

§ 2 . Secretion 
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5 2.  Secretion  of  Urine. 

The  chyle,  which  is  taken  into  the  blood,  contains 
a good  deal  of  water  ; the  proportion  of  which  would 
be  too  great  in  the  veffels,  fo  as  to  pafs  into  the  cellu- 
lar fubllance,  if  it  was  not  expelled  again  from  the  bo- 
dy. Therefore  a part  of  this  is  exhaled  through  the 
fkin  ; and  another  part  as  large,  or  often  larger  than 
the  former,  is  drained  through  the  kidneys,  and  is 
expelled  out  of  the  body. 

Dr  Haller  obferves,  that  the  blood  of  the  renal 
artery  being  lefs  fluid,  as  is  generally  believed,  than 
that  of  the  brain,  and  probably  ftored  with  more 
water,  brought  by  the  ferpentine  circles  of  the  arte- 
ries, depofites  great  part  of  its  water  into  thofc 
redilineal  tubes  of  the  papillae ; a great  portion  of 
which  water  contains  oils  and  falts,  intermixed  with 
earthy  particles,  or  fuch  other  matters  as  are  thin  enough 
to  pafs  through  with  it.  But  the  fmall  diameter  of 
each  uriniferous  dud  itfelf  at  its  origin,  and  its  firm 
refiftance,  feem  to  exclude  the  milk  or  chyle  and  the 
coagulable  lymph,  Hence,  therefore,  it  is,  that  the 
blood  paflTes  fo  eafily  through  the  open  uriniferous 
tubes,  whenever  it  is  urged  with  an  increafed  celerity; 
or,  by  a morbid  relaxation,  they  tranfmit  not  only  the 
oily  parts  of  the  blood,  but  even  the  milk  and  fairs  of 
the  meat  and  drink.  But  when  the  flrength  of  the 
kidney  is  refiored  by  aftringent  medicines,  the  urine  re- 
turns to  its  natural  ftate.  The  nerves  likewife  have  a 
pow'cr  of  contrading  or  relaxing  thefe  paflTages  ; and 
thus  we  fee  that  urine,  which,  in  health,  is  of  a yellow 
colour,  becomes  watery  from  hidden  grief  of  mind.  A 
vail  quantity  is  prepared  ; equal  to  that  of  perfpiration, 
and  fometimes  even  more.”  Later  phyfiologifls  ex- 
plain the  fccretion  of  urine  by  cbferving,  that  part  of 
the  blood  by  the  kidney  is  changed  into  this  fluid. 

The  urine,  by  fire  or  putrefadion,  fometimes  by  dif- 
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cafe,  and  m fome  animals  more  eafily,  changes  into  a 
volatile  alkaline  nature,  intimately  mixed  with  a fetid 
oil,  partly  cmpyreumatic,  yellow,  and  volatile,  and  in 
part  very  tenacious,  to  be  feparated  only  by  the  lafl  de- 
grees of  fire,  under  the  denomination  of  phofphorus  j 
a fubftance  fhining  of  itfelf,  ahd  taking  fire  in  the  air : 
and  laflly,  it  abounds  more  with  earth  than  any  other 
juice  of  the  human  body,  both  of  a cretaceous  and 
fparry  nature ; the  latter  coming  chiefly  from  the 
drink,  the  former  alfo  from  the  folid  parts  of  the  body 
themfelvcs  diffolved  and  mixed  with  the  blood.  But 
there  is  alfo  a confiderable  proportion  of  fea-falt  re- 
ading in  frefh  urine  ; from  which  it  is  even  feparable^ 
after  a long  putrefaction,  in  the  making  of  phofphorus ; 
in  which  procefs  a very  great  part  of  the  urine  is  chan- 
ged into  volatile  alkali.  Nor  is  the  urine  wholly  def- 
titute  of  a vitriolic  acid,  or  at  leaft  one  much  a-kin  to 
it ; both  in  that  taken  from  men,  as  well  as  cattle* 
There  is,  again,  a fort  of  fufible  fait  feparable  in  the 
urine,  which  is  cooling,  and  a-kin  to  nitre*  In  fevers, 
the  oily  and  faline  parts  of  the  urine  are  greatly  aug-* 
xnented  both  in  bulk  and  acrimony. 

That  the  urine  is  feparated  in  the  kidneys,  is  fhown 
by  the  very  nature  of  the  thing,  as  it  can  be  drawn 
out  by  prefling  on  its  frnall  canals.  That  it  defeends 
by  the  ureter  is  fhown  by  the  furprifing  fwelling  of  the 
kidney,  and  that  part  of  the  ureter  which  is  above 
the  ligature,  as  well  as  the  emptinefs  of  that  part  which 
is  below  it.  In  the  bladder  alfo,  as  well  as  in  the  kid- 
neys and  ureters,  there  is  an  immenfe  fwelling  as 
often  as  the  bladder  cannot  receive  the  urine,  or  can- 
not emit  it ; an  obftacle  being  generated  in  either 
place. 

Nor  does  there  feem  to  be  any  other  way  for  the 
urine  to  pafs.  For  although  it  is  certain,  that  the  fto- 
mach,  like  all  other  membranes,  exhales  a inoifture 
through  its  coats ; though  it  is  not  improbable,  from' 
experiments,  that  the  bladder  alfo  abforbs  5 and  altho* 
1 the 


425 


Chap.  IV.  SECRETION  of  URINE.’ 

the  paffage  of  mineral  Spaw  waters,  by  urine,  be  ex- 
tremely quick  ; yet  it  does  not  thence  follow,  that  there 
' mud  be  ways,  different  from  that  of  the  ureters,  to 
convey  the  water  from  the  food  to  the  bladder.  For 
the  bladder  is,  on  all  Tides,  feparated  from  the  cavity  of 
the  abdomen  by  the  peritonaeum  ; nor  is  it  very  likely 
that  the  vapours,  which  either  go  out  from  the  bladder, 
or  which  are  derived  towards  it  from  other  parts,  can 
here  find  open  pores  through  the  peritonaeum  ; nor  do 
membranes  imbibe  much  that  are  already  wetted,  fo 
as  to  fill  their  pores  with  humours.  But  the  urine  alfo 
which  is  contained  in  the  bladder  diflends  it  even  to 
death  ; nor  does  it  find  any  pafTage  through  which  it 
can  efcape  into  the  pelvis ; and,  on  the  other  hand, 
when  the  ureters  are  obdructed  with  dones,  fo  that  the 
bladder  receives  nothing  from  them,  it  is  either  quite 
empty,  or  contains  a very  acrimonious  and  thick  urine, 
manifedly  indicating  that  the  water  can  find  no  other 
way  from  the  pelvis  into  the  bladder.  And  a careful 
attention  to  the  manner  in  which  mineral  waters  are 
difeharged  by  urine,  fufEciently  demondrates,  that  cherOv 
is  no  fuch  rapidity  therein  as  is  commonly  imagined  ^ 
but  the  dimulus  of  the  cold  water  drank,  does,  like  the 
external  cold  applied  to  the  fkin,  caufe  a concuffion  of 
the  bladder  and  urinary  parts,  by  which  they  are  foli- 
cited  to  repeated  difeharges  of  the  old  urine  which  was 
before  in  the  body,  and  not  immediately  of  that  which 
was  lad  drank.  Again,  the  largcnefs  of  the  renal  vef- 
fels  demondrates,  that  not  much  lefs  than  an  eighth 
part  of  the  blood  fent  to  the  body  is  received  at  a time, 
and  confequently  there  are  above  i ooo  ounces  of  blood 
conveyed  through  the  kidneys  in  an  hour  ; whence  it 
will  appear  but  a moderate  allowance,  for  20,  or  even 
50,  ounces  of  water  to  diftil  from  that  quantity  of  blood 
driven  through  the  kidneys  in  the  fame  time.  Finally, 
it  is  certain,  that  both  man  and  brute  animals  perifh  if 
the  ureters  are  clofed  up  by  a ligature  ; we  then  obferve 
alfo,  that  no  urine  can  be  found  in  the  bladder. 
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Into  the  bladder  the  urine  conftantly  flows,  in  a con- 
tinued thread,  as  we  are  affured  from  experience,  in 
morbid  and  uncommon  cafes,  in  which  the  extremities 
of  the  ureters  have  appeared  to  the  eye.  By  flaying 
fome  time  in  the  bladder,  and  from  the  abforption  of 
the  more  watery  parr,  the  urine  acquires  an  higher  co- 
lour, becomes  fharper  and  rcddifh-coloured.  Nor  are 
we  fully  acquainted  with  the  caufe  which  retains  the 
urine  in  the  bladder.  The  fphinder  is  obfcure  ; the 
depreffion  of  the  bladder  fecms  to  afTift,  as  it  defcends 
convex  below  its  mouth  upon  the  in^cflinum  redum, 
fo  that  at  laft  the  urine  arrives  at  the  entrance  of  the 
urethra  when  any  quantity  of  it  is  coilefled.  Certain 
it  is,  that  the  urine  does  not  flow  fpontaneoufly  even 
from  a dead  carcafe. 

At  length,  by  its  bulk  and  acrimony  irritating  the 
fcnfible  fabric  of  the  bladder,  it  is  thence  expelled,  firft 
by  the  motion  of  the  diaphragm  and  abdominal  muf- 
cles,  by  which  the  inteflines  are  urged  againfl  the  blad- 
der in  a perfon  who  is  ered,  whereby  the  urine  makes 
itfelf  a way  through  a narrow  and  impeded  pafTage; 
and  again,  by  the  periflaltic  motion  of  the  bladder  it- 
felf, arifing  from  the  contradion  of  its  mufcular  fabric. 

By  the  urine,  befides  the  particles  of  food  and  wa- 
ter, much  matter  feems  to  pafs  off  that  is  noxious  to 
the  human  body ; efpecially  calcareous  earth  rcforbed 
from  the  bones  and  folid  parts,  and  which  would  not 
fail  to  produce  bony  ciufts  and  calculi  wherever  it  was 
flopped ; the  fparry  or  gypfcous  earth  of  fountains ; an 
acrid  oil  mixed  with  fait,  fo  as  to  aflunie  a volatile  na- 
ture. The  urine,  by  its  retention,  difpofcs  to  the  ge- 
neration of  the  done  and  gout : when  fuppreflfed,  it 
produces  (harp  fevers ; and  at  iafl  flows  back  to  the 
brain,  and  overflows  and  dcflroys  it. 
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§ 3.  The  parts  of  Generation  in  Males* 

Situation  in  general^  and  divijion  of  thefe  parts.  The 
parts  of  generation  in  males  are  of  different  kinds,  fomc 
of  them  being  wholly  contained  in  the  abdomen,  and 
others  lying  without  it.  From  this  fituation,  they 
, might  properly  enough  be  divided  into  external  and 
internal  parts ; and  all  thofe  belonging  to  the  firfl  clafs 
might  be  defcribed  before  thofe  of  the  fecond. 

But  as  it  is  (fill  more  proper  to  have  a regard  to  the 
oeconomy  of  thefe  parts,  according  to  which,  their  func- 
tions begin  in  fome  internal  parts,  are  continued  in  fome 
external  parts,  return  again  to  the  internal,  and  are  fi. 
nifhed  in  the  external  j we  (hall  follow  the  fame  order 
in  deferibing  them. 

The  firfl  of  thefe  four  clafles  comprehends  the  fper- 
matic  veins  and  arteries ; the  fecond,  the  tefles,  epi- 
dydimis,  and  ferotum  5 the  third,  the  vafa  deferentia, 
veficulse  feminales,  and  proflates ; and  the  fourth,  the 
corpora  cavernofa,  urethra,  integuments,  &c. 

Scrotum.  The  ferotum  is  the  cutaneous  covering  of 
the  tefles.  Outwardly,  it  is  a bag  common  to  both, 
formed  by  a continuation  of  the  fkin  of  the  neighbour- 
ing parts,  and  commonly  very  uneven,  having  a great 
number  of  rugae  on  its  outer  furface.  Interiorly,  it  is 
flefhy,  and  forms  a mufcular  capfula  for  each  teflicle, 
termed  dartos. 

The  exterior  or  cutaneous  portion  of  the  ferotum  is 
nearly  of  the  fame  ftrudlure  with  the  fkin  in  general, 
of  which  it  is  a continuation;  only  it  is  fometking  finer, 
and  it  is  likewife  plentifully  ftored  with  fcbaceous  glands 
and  bulbs  of  roots  of  hairs. 

Though  it  is  a common  covering  for  both  teflicles, 
it  is  neverthelefs  diftinguifhed  into  two  lateral  parts  by 
a fuperficial  and  uneven  prominent  line,  which  appears 
like  a kind  of  future,  and  from  thence  has  b cen  term- 
ed  raphe. 
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This  line  is  a continuation  of  that  which  divides,  in 
the  fame  manner,  the  cutaneous  covering  of  the  penis ; 
and  it  is  continued  through  the  perinseum,  which  it  di- 
vides likewife  all  the  way  to  the  anus.  It  is  only  fuper- 
ficial,  and  does  not  appear  on  the  infide  of  the  fkin. 

The  inner  furface  of  this  cutaneous  bag  is  lined  by  a . 
very  thin  cellular  membrane,  through  which  the  bulbs 
and  glands  appear  very  difiindly  when  we  view  its  in- 
fide. The  rugx  of  the  ferotum  are  in  the  natural  ftate 
commonly  a mark  of  health,  and  then  its  fizc  is  not  very 
large.  It  increafes  in  fize,  chiefly  according  to  its 
length  ; and  then  the  rugae  difappear  more  or  lefs,  ac- 
cording to  the  degrees  of  the  preternatural  ftatc  or  in- 
difpofuion. 

The  dartos  of  the  ferotum  has  been  looked  upon  as 
a true  cutaneous  mufcle  ; but  is  chiefly  a cellular  fub- 
fiance  condenfed,  with  a great  number  of  blood- 
veflTels  entering  into  its  compofition,  but  without  fat. 
This  fubflance  is  thin  ; and  by  the  difpofition  of  its 
fibres,  forms  a bag  with  two  cavities,  or  two  fmall  bags 
joined  laterally  to  each  other,  and  contained  within  the 
cutaneous  portion. 

.The  lateral  parts  of  thefe  two  bags,  which  are  turned 
from  each  other,  are  longer  than  thofe  which  are  joined 
together  ; and  by  this  union  a feptum  is  formed  be- 
tween the  tefles,  which  may  be  called  mediaflimm 
ferotu 

The  raphe  or  future  already  mentioned,  adheres  to 
the  edge  of  this  feptum,  and  thereby  braces  down  the 
middle  of  the  cutaneous  portion  ; which  from  thence 
appears  to  have  in  part  two  cavities ; and  this  was  per- 
haps what  gave  occafion  to  make  the  French  word  for 
the  ferotum  to  be  in  the  plural  nuniber.  The  other 
edge  of  the  feptum  adheres  to  the  urethra. 

The  dartos  has  a flridl  connedion  with  the  reft  of 
the  cellular  fubftance,  efpecially  at  the  upper  part  be- 
low the  groin,  where  its  anterior  and  external  lateral 
portions  terminate  by  a kind  of  tendinous  or  iigamen- 
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tary  expanfion,  which  is  ftrongly  united  to  the  internal 
cellular  membrane.  We  have  often  (hown  this  as  a par- 
ticular fafcia  lata,  which  gives  infertion  to  the  portions 
of  the  dartos  juft  mentioned,  and  as  a broad  fr^rium 
which  keeps  the  fame  portions  together. 

The  aponeurotic  or  ligamentary  expanfion  of  the  dar- 
tos is  fixed  in  the  ramos  of  the  os  pubis,  between  the 
mufculus  triceps  and  the  origin  of  the  corpus  caverno- 
fum  of  the  fame  fide,  which  fhall  be  defcribed  hereaf- 
ter, all  the  way  to  the  lower  part  of  the  fymphyfis  of 
thefe  bones.  The  internal  portion  of  thefe  mufcular 
bags,  or  that  which  forms  the  feptum  fcroti,  is  fixed 
to  the  urethra  by  means  of  a communication  betw^een 
the  fame  ligamentary  expanfion  ; and  another,  which 
fliall  be  explained  in  its  proper  place. 

Coats  of  the  teftes.  The  particular  coverings  of  the 
teftes  are  commonly  called  coats ; and  they  are  rec- 
koned to  be  three  in  number,  the  tunica  mufculofa 
named  cremafler^  vaginalis,  and  albuginea.  The  firft 
two  are  common  to  each  tefticle,  and  to  the  fpermatic 
rope  that  belongs  to  it ; and  the  third  is  peculiar  to  thp 
tefticle  alone. 

The  tunica  vaginalis  is  the  moft  confiderable  of  the 
three,  and  muft  be  defcribed  firft,  in  order  to  conceive 
the  ftruQure  and  conncdion  of  the  cremafter,  which  is 
very  improperly  called  a coat.  The  albuginea  fhail  be 
defcribed  with  the  teftes. 

The  tunica  vaginalis  is  a continuation  of  the  vagina 
of  the  fpermatic  rope,  which,  as  it  approaches  the  te- 
jfticle,  is  gradually  dilated,  and  forms  two  capfulss,  one 
contained  within  the  other,  the  external  being  the 
longeft  and  broadeft  at  bottom  ; fo  that  there  is  a void 
fpace  there  left  between  them,  in  which  the  tefticle  is 
lodged. 

This  ftru(fture  may  likewife  be  explained  in  the  fol- 
lowing manner.  The  vagina  having  reached  as  low  as 
the  tefticle,  is  divided  into  two  laaiinge;  the  innermoft 
4if  which  is  the  bottom  of  the  vagina,  and  the  outei  moft 
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IS  expanded  round  the  teflicie,  and  gives  it  a coat,  cal- 
led vaginalis^  from  the  Latin  word  vagina.  The  an- 
cients termed  it  likewife  elytroldes^  from  a Greek  word 
that  fignifies  the  fame  thing. 

The  inner  furface  of  this  coat  is  lined  by  a fine  mem- 
brane, which  flrengthens  the  bottom  of  the  vagina,  and 
forms  a kind  of  .diaphragm  ; which  prevents  all  com- 
munication between  the  vagina  of  the  fpermatic  rope 
and  the  tunica  vaginalis  of  the  tefticle. 

Cremajler,  The  cremaflcr,  improperly  termed  a coat^ 
is  a thin  mufcle  or  flelhy  plane,  which  runs  down 
round  the  vagina  of  the  fpermatic  rope,  and  terminates 
in  the  tunica  vaginalis  of  the  tefticle. 

It  furrounds  almoft  the  whole  vagina;  and  afterwards 
expands  itfelf  on  the  upper  and  external  part  of  the  tu- 
nica vaginalis,  in  which  it  is  inferted  and  loft. 

It  arifes  partly  from  the  ligamentum  Fallopii,  but 
chiefly  from  the.  lower  edge  of  the  internal  oblique  muf- 
cle of  the  abdomen. 

It  is  covered  by  a very  fine  cellular  membrane,  de- 
tached  from  the  outfide  of  the  aponeurofis  of  the  obli- 
quus  externus,  round  the  opening  commonly  called 
the  ring.  This  membrane  is  loft  in  the  cellular  fub- 
ftance  of  the  infide  of  the  dartos. 

From  all  this  we  fee,  that  the  cremafter  is  rather  a 
Tufcle  of  the  tunica  vaginalis  than  a particular  coat, 
thofe  among  the  ancients  who  believed  it  to  be  a coat 
called  it  tunica  erythroides,^  from  a Greek  word  which 
fignifies  red;  but  this  mufcle  is  not  always  red,  neither 
is  that  colour  eflentially  neceifary  to  a flefhy  fubftance. 

Tejles.  The  teftes  are  two  glandular  bodies,  fitua- 
ted  near  each  other,  without  the  abdomen,  below  the 
interfticc  between  the  groins  in  an  adult.  The  an- 
cients named  them  didymi  or  gemini.  Their  fize  is 
nearly  that  of  a pigeon’s  egg,  and  they  are  of  an  oVai 
figure,  a little  flatted  at  each  fide.  But  they  are  fre- 
quently unequal  in  fize  in  the  fame  perfon,  Fabricius  ab 
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Acquapendente,  was  confulted  frequently  by  perfons 
who  belivcd  they  had  got  a difeafed  tellicle,  becaufc 
it  was  larger  than  the  other  one  ; but,  upon  examina- 
tion, it  was  found  they  had  no  inconvenience  from  it. 
We  may  confider  in  each  tefticlc  two  extremities,  two 
edges,  and  two  Tides.  . One  extremity  is  fituated  for- 
ward and  a little  upward,  the  other  backward  and  a 
little  downward  j and  their  edges  lie  upward  and  down- 
ward. ^ 

At  the  upper  edge  they  have  each  an  appendix,  call- 
ed epidydimis^  together  with  which  it  is  involved  in  fe- 
veral  coverings ; and  they  are  both  fufpended  in  the 
common  covering,  called  the  ferotum. 

Each  tefticle  is  a fpermatic  gland  formed  by  a vaft 
number  of  fine  whitifh  tubes,  folded  and  twifted  in  dif- 
ferent manners,  and  diftributed  in  different  fafciculi, 
between  membranous  fepta  ; the  whole  being  fur- 
rounded  by  a ftrong  common  covering,  named  tunica 
albuginea. 

1 hefc  fepta  are  difpofed  longitudinally,  divaricating 
from  each  other  on  one  fide,  and  approaching  on  the 
other.  They  approach  each  other  along  one  edge  of 
the  tefticle,  and  terminate  in  a long  narrow  whitifh 
body,  as  in  a kind  of  axis. 

From  thence  they  divaricate  in  a regular  manner, 
and  are  fixed  by  their  oppofite  edges  in  the  inner  fur- 
face  of  the  tunica  albuginea,  of  which  they  appear  to 
be  a continuation.  This  white  body  may  be  termed 
the  nucleus  of  the  tefticle,  or  by  fome  has  got  the  name 
of  corpus  Highmorianum. 

From  this  defeription  we  fee,  that  all  thefe  fepta  arc 
not  of  an  equal  breadth ; that  the  interftices  between 
them  are  in  fome  meafure  triangular ; and  that  the  ex- 
tent of  the  fmall  tubes,  which  lie  therein,  muft  be  very 
confiderable.  They  have  been  reckoned  to  amount  to 
many  yards,  by  taking  the  fum  of  all  their  feveral  por- 
tions ; and  they  may  be  eafily  unfolded  by  a long  ma- 
ceration, w^hich  deftroys  the  delicate  fubftance  by  which 
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all  their  folds  and  convolutions  are  connefted  and  tied 
down 

The  feminal  veflels  are  ferpentine,  firm,  orfolid,and 
exceedingly  fmall ; but  have  been  filled  with  quick- 
filver,  &c.  by  fcveral  anatomifls,  and  firfi:  by  Dr  Mon- 
ro, Hunter,  and  Haller.  'i  hey  are  colleded  into 
bundles  above  twenty  in  number,  divided  by  diftindt 
cells  or  partitions,  which  defcend  from  the  tunica  albu- 
ginea to  conduct  the  arteries  and  veinSv  In  each  of 
xhefe  cells  there  is  a feminiferous  du6t  to  convey  the 
fecreted  humour  from  the  tefiide.  The  duds  form  a 
net- work,  adhering  to  the  furface  of  the  albuginea, 
and  forming  inoFculations  one  with  another.  From 
the  faid  net,  in  the  upper  part  of  the  tefticie,  afcend 
ten  or  twelve  duds ; which  being  contorted  together 
into  folds,  form  as  many  vafcular  cones,  that  are  joined 
together  by  an  intermediate  cellular  fubftance ; and, 
iying  incumbent  one  upon  another,  there  form  the 

Epidydimis,  which  goes  round  the  outer  and  poFte* 
rior  margin  of  the  tefticle,  to  which  it  adheres  by  its 
thicker  head,  joined  with  a good  deal  of  cellular  fub- 
ftance': While  in  its  lower,  middle,  and  more  fiender 
part,  it  adheres  in  fpme  meafure,  and  is  in  part  free  5 
in  fuch  a manner  that  it  intercepts  a fort  of  impervious 
bag  betwixt  itfelf  and  the  tefiicle.  I'he  vafcular  cones, 
at  the  upper  part  of  the  epidydimis,by  degrees  uniting, 
form  at  length  one  dud,  which  compofes  the  greater 
part  of  the  tefiicle  (fee  Monro  de  Tefiibus),  and  which 
grows  larger  as  it  defcends,  being  larged  at  the  bottom 
pf  the  tefiicle  ; from  whence  again  afeending  along 
the  pofterior  face  of  the  tefiicle,  in  a diredion  con- 
trary to  itfelf,  it  by  degrees  fpreads  open  its  fpiral  con- 
volutions, and  comes  out  much  larger,  under  the  name 
of  vas  deferens. 

The  epidydimus  thus  formed,  may  be  reckoned  a 
produdion  of  the  tefiicle,  or  a kind  of  tefiis  acceflb- 
rius ; and  it  refembles  in  fome  meafure  an  arch  fup- 
port^td  by  its  centre  or  frarne.  It  is  more  contracted 
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at  the  middle  than  at  the  extremities,  by  which  it  is 
clofely  united  to  thofc  of  the  tefticle. 

Between  its  extremities  it  does  not  immediately 
touch  the  tefticle  ; but  is  only  loofely  connefted  to  it 
by  the  duplicature  of  a very  fine  and  almoft  tranfparent 
membrane,  as  by  a kind  of  ligament.  This  membrane 
is  the  continuation  and  duplicature  of  the  tunica  albu- 
ginea, or  proper  coat  of  the  tefticle  ; which  having  fup- 
plied  the  place  of  a ligament  to  the  epidydimis,  after- 
wards invefts  it. 

The  epidydimis  is  flat,  a little  concave  on  the  un- 
der fide  or  that  next  the  tefticle,  irregularly  convex  on 
the  upper  fide  or  that  turned  from  the  tefticle : and 
thefc  two  Tides  are  diftinguifhed  by  two  angular  edges ; 
by  the  innermoft  of  which  it  is  conneded  to  the  tefti- 
cle in  the  manner  already  faid,but  the  outer  edge  and 
flat  fide  are  loofe  and  free. 

The  anterior  extremity  or  head  of  the  epididy- 
mis arifes  from  the  tefticle ; and  the  pofterior  ex- 
tremity or  tail,  which  likewife  adheres  very  clofely 
to  it,  is  incurvated  from  behind,  forward  and  a little 
upward,  and  contrading  by  degrees  forms  the  vas 
deferens,  Befides  the  duTls  commonly  deferibed  in 
the  epidydimis,  late  anatomifts  have  fometimes  found 
a duft  wandering  off  from  the  epidydimis  ; but  its  ter- 
mination was  not  well  iinderftood.  It  was  fuppofed  to 
terminate  in  the  lymphatic  fyftem  ; but  in  a few  fub- 
jeds  Dr  Monro  has  found  fuch  a dud  arifing  from  one 
end  of  the  epidydimis  and  running  into  the  other  end. 

By  this  defeription  of  the  extremities  and  edges  of 
the  epidydimis,  Winflow  demonftrated,  many  years  ago, 
a method  to  difeover  whether  a tefticle,  viewed  extra 
fitum,  belongs  to  the  right  or  left  fide. 

The  fpermatic  vejfels.  The  fpermatic  arteries  go  out 
moft  commonly  from  the  anterior  part  of  the  inferior 
aorta,  near  each  other,  and  about  an  inch  lower  than 
the  arterim  renales.  Their  origin  oftentimes  varies  : 
for  I have  oblerved  them  to  arife  from  the  renal  artery; 
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and  fomctimes  they  go  out  higher,  lower,  or  more  la- 
terally than  is  common,  and  each  artery  has  been  fcea 
to  arife  from  different  places.  Sometimes  there  are 
two  on  each  fide,  one  arifing  a little  below  the  other ; 
or  at  other  times  one  comes  from  the  aorta,  the  other 
from  the  renal  artery  on  the  fame  fide  ; and  here  they 
give  off  branches  to  the  cremafter  mufcle,  &c. 

They  run  down  obliquely  in  the  pofterior  part  of 
the  abdomen  within  the  cellular  fubftance  of  the  peri- 
tonaeum, pafling  infenfibly  from  behind  forward  ; and 
fo  parting  gradually  more  and  more  from  the  aorta, 
they  crofs  over  the  forefidc  of  the  ureters,  and  run 
through  the  openings  or  rings  of  the  abdominal  muf- 
cles  along  with  the  elongations  or  produftions  of  the 
cellular  portion  of  the  peritonaeum. 

They  are  fmall  at  their  origin  ; and,  in  their  courfe 
downward,  they  give  off  pretty  confiderable  latteral 
ramifications,  to  the  membrana  adipofa,  peritonaeum, 
and  alfo  to  the  mefentery,  where  they  Teem  to  commu- 
nicate with  the  mefenteric  arteries.  After  producing 
numerous  branches  to  thefe  parts  their  fize  is  not  di- 
mifhed  : fometimes,  on  the  contrary,  it  is  muchincrea- 
fed,  owing  feemingly  to  the  arteries,  which  are  very 
long,  and  their  coats  thin,  not  being  fufficiently  able  to 
refill  the  preffurc  of  the  blood. 

They  fometimes  pafs  through  the  areolae  or  mefhes 
of  the  fpermatic  veins ; and  before  they  go  out  of  the 
abdomen,  they  are  divided  into  very  fine  rami,  which 
run  in  a more  or  lefs  winding  courfe,  almolf  parallel 
to  each  other. 

Afterwards  they  enter  the  cellular  produflions  of  the 
peritonaeum,  which  ferve  them  for  vaginae.  They  do 
not  fludtuate  indifferently  from  one  fide  to  the  other 
of  thefe  vaginae  ; but  are  conneded  along  their  inner 
furface  by  thin  membranous  lamina,  which  are  like- 
wife  continuations  of  the  cellular  fubftance  of  the  peri- 
tonaeum. ' 

The  arteries  continue  the  fame  winding  courfe  with- 
in 
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in  thefe  vaginae,  paffing  before  the  vafa  deferentia, 
which  are  likewifc  contained  in  them ; and  at  length 
they  terminate  by  ramifications  in  the  epidydimis  and 
teftes,  in  the  manner  that  (hall  be  afterwards  explained. 

The  fpermatic  veins  accompany  the  arteries,  and 
have  nearly  the  fame  courfe.  The  right  vein  ends 
commonly  in  the  trunk  of  the  vena  cava,  and  fome- 
times  it  ends  in  the  union  of  the  right  renal  vein  with 
the  vena  cava,  and  fometimes  three  veins  on  the  right 
fide  end  feparately  in  the  trunk  of  the  vena  cava.  The 
left  fpermatic  vein  ends  moft  commonly  in  the  vena 
renalis  finiftra. 

/ After  getting  into  the  abdomen  they  receive  a branch 
which  communicates  with  the  vena  meferaica,  and  con- 
fequently  with  the  vena  porta.  A little  higher,  but 
below  the  place  where  they  crofs  over  the  ureters,  they 
receive  a confiderable  branch,  one  of  which  commu- 
nicates with  the  vena  capfularis,  the  other  frequently 
with  the  vena  renalis ; and  in  their  whole  courfc  thro* 
the  abdomen,  they  receive  branches  from  the  perito- 
naeum, mefentery,  &c. 

They  differ  from  the  fpermatic  arteries,  not  only  in 
that  they  are  larger,  and  their  coats  thinner,  but  alfo 
in  being  more  divided  and  multiplied  in  the  abdominal 
mufcles  ; and  as  they  are  formed  of  a larger  fafciculus 
of  ramifications,  the  ancients  gave  to  them,  and  to 
the  arteries,  the  name  of  vafa  pyramidalia. 

Thefe  ramifications  often  commuicate  with  each 
other  in  this  courfe,  and  form  a great  number  of  areo- 
lae, contortions,  and  convolutions,  fo  as  to  reprefent  a 
kind  of  plexus,  which  is  conneded  to  the  cellular  va- 
gina of  each  fide  by  very  fine  lamina  ; and  the  artery 
which  accompanies  the'  vein  croffes  it  in  feveral  places, 
and  runs  through  the  areolae  in  different  directions. 
Thefe  frequent  convolutions  gave  rife  to  the  name  of 
vafa  pampiniformia^  formerly  given  to  thefe  veffels  ; 
and  their  particular  adhefions  to  each  other  at  fome 
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places,  made  It  believed  that  there  were  real  anaftomo- 
fes  between  the  artery  and  the  vein. 

Leal  Lealis,  an  Italian  anatomift,  not  attending  to 
the  lateral  ramifications  of  the  fpermatic  arteries  and 
veins,  believed  himielf  able  toeftablifti  and  demonftrate 
thefe  pretended  anaftomofes.  The  experiments  madq 
by  him  on  living  animals  prove  nothing.  His  way  was, 
to  make  a common  ligature  on  both  vefiels  a little 
above  the  tefticle,  and  another  on  the  trunk  of  the 
vein,  after  he  had  emptied  it.  Then  prefling  the  aorta 
to  force  the  blood  into  the  fpermatic  artery,  the  vein 
which  he  had  before  emptied  was  found  to  be  prefently 
filled. 

From  thence  he  concluded,  that  the  courfe  of  the 
blood  to  and  from  the  tefticle  being  obftruded  by  the 
inferior  ligature,  there  muft  be  fome  anaftomofes  be- 
tween the  two  ligatures,  through  which  the  vein  was 
fupplied  with  blood.  But  it  is  very  plain,  that  this  ef- 
fed  was  owing  to  the  lateral  ramifications  of  the  fper- 
matic  artery  and  vein,  and  not  to  his  pretended  anafto- 
mofes. Thefe  fine  lateral  ramifications  were  well 
known  to  Euftachius,  but  had  efcaped  Leal  Lealis. 

Vaja  deferential  The  vafa  deferentia  are  two  white 
folid  flatted  tubes ; one  lying  on  the  right  fide,  the 
other  on  the  left.  From  the  epidydimis,  of  which  they 
are  continuations,  as  has  been  already  faid,  each  of 
them  runs  up  in  the  cellular  vagina  of  the  fpermatic  vef- 
fels,as  high  as  the  openings  in  the  abdominal  mufeks  j 
the  blood- veflels  lying  forward,  and  the  vas  deferens 
behind  them. 

This  fafciculus  thus  formed,  by  the  blood-vcffels,  vas 
deferens,  and  their  common  covering,  is  termed  the 
fpermatic  rope.  The  covering  is  fmoother  on  the  outer 
than  on  the  inner  fide ; and  for  that  reafon  it  has  been 
looked  upon  as  a vagina ; the  internal  fubftance  of 
^hich  is  moft  cellular,  and  conneds  all  the  vellels  to- 
gether, while  the  cisternal  forms  a covering  to  inveft 
^em. 

The 
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The  vas  deferens  having  reached  the  membranous 
lamina  of  the  peritonaeum,  where  that  lamina  runs  over 
the  orifice  of  the  vagina,  feparates  from  the  blood-vef- 
fels,  and  runs  backward,  inform  of  an  arch,  in  the  cel- 
lular fubftance  of  the  peritonaeum,  as  far  as  the  neareft 
fide  of  the  bladder. 

It  pafles  afterwards  behind  the  body  of  the  bladder, 
to  which  it  adheres  very  clofely,  as  alfo  to  the  lamina 
of  the  peritonaeum  which  covers  it,  and  then  continues' 
its  arched  courfe  towards  the  neck  of  the  bladder,  where 
both  vafa  deferentia  meet,  and  their  arches  termi- 
nate. 

In  this  courfe,  the  vas  deferens  pafles  behind  and 
croflTes  the  neighbouring  umbilical  artery ; crofles  the 
extremity  of  the  ureter  of  the  fame  fide,  in  its  paflfage 
between  that  extremity  and  the  bladder ; and  having 
got  behind  the  bladder,  it  meets  the  vas  deferens  of 
the  other  fide  between  the  infertions  of  the  ureters, 
and  they  run  down  together  to  the  neck  of  the  bladder. 

This  canal,  which  at  the  origin  of  the  epidydimis  is 
pretty  large  and  plaited,  becomes  immediately  after- 
ward fmaller  and  fmoother,  and  continues  in  that  form 
till  it  gets  behind  the  bladder,  where  it  begins  again  to 
be  larger  and  more  uneven. 

It  arifes  from  the  angular  portion  or  pofterior  extre- 
mity of  the  epidydimis ; and  from  thence  runs  forwards 
in  a very  oblique  courfe,  on  the  poflerior  half  of  the 
epidydimis,  where  it  is  a little  incurvated  as  it  joins 
the  back-fide  of  the  fpermatic  veflfels. 

The  texture  of  the  fmooth  portion  of  this  canal  is 
very  folid,  and  in  a manner  cartilaginous,  efpecially 
near  the  furface  of  its  cavity  ; which,  though  very  nar- 
row,  is  fliill  kept  open  by  means  of  the  folidity  and 
thicknefs  of  its  fides. 

The  cavity  of  the  vas  deferens  is  cylindrical,  though 
the  whole  tube  is  fiat,  and  its  external  circumference 
oval,  as  may  be  feen  by  cutting  it  tranfverfciy  ; and 
the  cavity  enlarges  as  it  pafles  behind  the  bladder.  The 
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termination  of  thefe  canals  muft  be  referred  to  the  hl- 
ftory  of  the  urethra. 

Veftcula  feminales.  The  veficulae  feminales  are  foft 
whitilh  knotted  bodies,  about  three  or  four  fingers 
breadth  in  length,  one  in  breadth,  and  about  three 
times  as  broad  as  thick,  (ituated  obliquely  between  the 
redum  and  lower  part  of  the  bladder,  in  fuch  a man- 
ner, as  that  their  fuperior  extremities  are  at  a diftance 
from  each  other,  and  their  lower  extremities  are  con- 
tiguous. 

They  are  irregularly  round  on  the  upper  part,  and 
their  breadth  decreafes  gradually  from  thence.  By  the 
union  of  their  lower  extremities  they  form  a kind  of 
fork,  the  branches  of  which  are  broad,  and  bent  like 
rams  horns.  Thefe  extremities  are  very  narrow,  and 
form  a fmall  neck,  which  runs  behind  the  bladder  to- 
ward its  orifice,  and  continues  its  courfe  in  the  groove 
of  the  proftates,  through  the  fubftance  of  the  conti- 
guous portion  of  the  urethra,  till  its  extrenaities  pierce 
the  caruncula  in  the  manner  already  faid. 

* The  inner  fubftance  of  the  veficulae  is  plaited,  and 
in  a manner  diftinguilhed  into  feveral  capfulse  by  con- 
torted folds.  Their  external  furface  is  covered  by  a 
fine  membrane,  which  ferves  for  a border  and  fraenum 
to  the  folds,  and  is  a true  continuation  of  the  cellular 
fubftance  of  the  peritonaeum.  The  veficulae  may  eafily 
be  unfolded,  and  all  their  contortions  ftraightened  ; 
and  by  this  means  they  become  much  longer  than  in 
their  natural  ftate. 

Their  inner  furface  is  villous  and  glandular,  and 
fomething  fimilar  to  the  inner  furface  of  the  gall-blad- 
der, or  like  the  cells  of  a honeycomb.  This  furnifhes 
a particular  fluid,  v/hich  exalts,  refines,  and  perfe^ls 
the  femen,  which  they  receive  from  the  vafa  deferen- 
tia,  and  of  which  they  are  the  refervatories  for  a cer- 
tain time. 

The  pafTage  of  the  vafa  deferentia  into  the  vcficulas 
is  very  particular.  Wc  have  already  obferved,  that  thefe 
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canals  are  incurvated  behind  the  bladder,  and  that  their 
contraded  extremities  unite  at  that  place.  They  unite 
in  an  angle,  and  run  between  the  contiguous  extremi- 
ties of  the  veficulse ; and  this  union  is  fo  clofe,  that  the 
adhering  portion  feem  to  form  only  one  middle  fep- 
tum,  between  two  fmall  tubes  ; /ach  of  which  is  form- 
ed, partly  by  the  extremity  of  one  vas  deferens,  and 
partly  by  that  of  the  neighbouring  veficula. 

This  lateral  union  of  the  extremities  of  the  vas  de- 
ferens, and  veficula  feminaiis  on  each  fide,  forms  like- 
wife  a kind  of  fliort  feptum,  which  terminates  in  a cref- 
cent,  like  a fmall  femilunar  valve ; and  the  extremity 
of  the  vas  deferens  is  narrower  than  that  of  the  veficula* 
By  this  mechanifm,  the  fluid  contained  in  each  vas 
deferens  has  liberty  to  enter  the  contiguous  veficula  ; 
but  that  contained  in  the  veficula  cannot  return  into 
the  other  canal. 

If  we  blow  into  one  of  the  vafa  deferentia,  after  ha- 
ving compreffed  the  urethra,  the  air  inflates  the  conti- 
guous veficula  feminaiis,  and  the  bladder  of  urine, 
without  paffing  into  the  veficula  or  canal  of  the  other 
fide,  except  we  blow  with  too  great  violence. 

Afterwards  the  two  fmall  tubes,  formed  each  by  the 
extremities  of  the  vas  deferens  and  veficula,  run  in  be- 
tween the  bafis  of  the  proftates  and  canal  of  the  urethra  ; 
and  perforating  the  fides  of  that  canal  obliquely,  they 
terminate  in  the  caruncula  in  the  manner  already  faid. 
That  of  the  right  has  no  communication  with  that  of 
the  left. 

The  veficulae  feminales  receive  their  blood-veflfels 
from  thofe  which  fupply  the  redum  and  bladder.  They 
have  lytTiphatic  veflcis  which  carry  off  the  thinneft 
part  of  tne  femen  into  the  circulating  fyftem. 

Frojiat(Z,  Ihc  firfl;  portion  of  the  urethra,  or  that 
which  is  not  covered  by  the  cavernous  fubfiiance,  and 
which  from  the  bladder  to  the  bulb  is  only  a membra- 
nous Lanai,  is  fuftained  by  a large  folid  whitifh  mafs,  of 
the  figure  of  a chefnut,  and  fituated  between  the  blad- 
der 
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der  and  the  bulb  of  the  urethra  ; its  bafis  being  toward 
the  bladder,  the  apex  or  point  toward  the  urethra,  and 
the  Tides  lying  upward  and  downward. 

This  body  is  termed  the  freftates^  from  a Greek 
word  that  expreffes  its  Tituation  before  the  veficulae  fe- 
minales,  and  implies  a plurality,  becaufe  it  appears  to 
be  divided  into  two  lateral  lobes  by  a hollow  groove, 
which  runs  through  its  upper  fide  from  the  bafis  to  the 
apex.  The  firfl:  portion  of  the  urethra  lies  in  this 
groove,  adhering  very  clofely  to  the  proftates  which 
furround  it  for  about  half  an  inch  in  length;  but  there 
is  only  a very  fmall  part  of  the  profiate  upon  the  fore- 
fide  of  this  palfage. 

The  body  of  the  proflates  lies  on  the  inteftinum  rec- 
tum, and  the  apex  is  under  the  internal  labium  of  the 
cartilaginous  arch  of  the  olTa  pubis.  The  inner  fub- 
flance  is  fpongy,  but  very  compad ; and  in  each  lobe 
there  are  feveral  folliculi,  which  open  into  the  firft  por- 
tion of  the  urethra,  toward  the  bottom  of  the  groove, 
as  we  fiiali  fee  hereafter.  The  fmall  portion  of  the  ure- 
thra, between  the  apex  of  the  proftates  and  the  bulb, 
perforates  a ligamentary  fubflance,  which  is  fituated  at 
the  under  and  back  part  of  the  fymphyfis  pubis.  This 
portion  is  very  fhort,  its  length  being  no  more  than 
what  is  fufficient  to  pafs  through  the  hole  in  the  liga- 
ment; the  backfide  of  which  confequently  touches  the 
apex  of  the  proflates,  and  its  forefide  the  bulb  of  the 
urethra.  This  portion  might  be  called  the  neck  of  the 
urethra,  and  that  which  lies  between  the  body  of  the 
bladder  and  the  proflates  might  be  called  the  neck  of 
the  bladder. 

Gians,  The  fpongy  fubflance  of  the  urethra  having 
reached  the  extreniiry  of  the  corpora  cavernofa,  forms 
a large  head  called  the  glans^  wWioh  crowns  the  three 
fpongy  pillars ; with  this  difference,  however,  that  it 
is  a continuation  of  the  fpongy  fubflance  of  the  ure- 
thra, and  only  adheres  to  the  extremity  of  the  corpora 
cavernofa,  without  any  diredl  communication. 
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It  is  for  this  reafon,  that  if  we  blow  into  the  fpongy 
fubllance  of  the  urethra,  the  glans  is  prefcntly  inflated, 
and  no  air  pafl'es  into  the  corpora  cavernofa:  but  wheu 
we  blow  into  one  of  ihefe  bodies,  the  air  pafles  imme- 
diately into  the  other,  the  urethra  and  glans  remaining 
as  they  were. 

The  figure  of  the  glans  is  that  of  a rounded  cone,  a 
iittle  flattened  at  the  lower  part,  and  with  an  oblique 
prominent  bafis  ; the  circumference  of  which  is  fome- 
thing  greater  than  that  of  the  corpora  cavernofa. 

The  fpongy  fubftance  of  the  glans  is  thick  and  uni- 
form next  the  corpora  cavernofa ; but  next  the  urethra 
it  is  perforated  by  a continuation  of  that  canal,  and  is 
there  no  thicker  than  the  urethra  before  the  formation 
of  the  glans. 

Therefore  the  canal  of  the  urethra  does  not  lie  in 
the  middle  of  the  glans ; but  continues  its  dired  courfc 
through  the  lower  flat  fide  of  it,  all  the  way  to  the  ex- 
tremiry,  where  it  terminates  by  an  oblong  orifice. 

All  the  convex  furface  of  the  glans  is  covered  by  a 
fine  villous  fubftance,  and  that  again  by  a fine  mem- 
brane, refembling  the  red  part  of  the  lips.  The  cir- 
cumference of  the  bafis  of  the  glans  has  a double  row 
of  fmall  papillae,  which  may  be  reckoned  fehaceous 
glands,  from  which  a thick  matter  is  difeharged. 

Caruncula.  We  have  fevcral  things  to  take  notice  of 
in  the  cavity  of  the  urethra.  At  the  bottom  of  the  ca- 
vity of  the  firft  portion,  or  that  which  lies  within  the 
proftates,  there  is  a fmall  oblong  oval  eminence,  pretty 
large  on  the  back  part,  and  terminating  forward  in  a 
point,  called  caruncula^  or  verumontamm.  The  large 
portion  of  it  is  commonly  perforated  by  two  holes, 
fometimes  only  by  one,  and  very  feldom  by  three;  and 
thefe  are  the  excretory  orifices  of  the  veficulse  femina- 
les ; of  which  hereafter.  Each  orifice  has  a fmall  thin 
membranous  border,  which  may  ferve  for  valves  to  the 
excretory  dufts  of  the  veficulse. 

On  each  fide  of  the  large  portion  of  tbs  cafuncula, 
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there  are  five  or  fix  holes  ranked  in  form  of  a crefccnt 
round  its  lateral  parts,  which  are  the  orifices  of  the  ex- 
cretory dudls  of  the  proffates  that  come  from  the  folli- 
culi  already  mentioned,  and  run  in  an  oblique  courfe 
to  the  orifices,  in  a kind  of  membranous  duplicature. 

Corpora  cavernoja.  The  corpora  ,cavernofa  are  two 
ligamentary  and  very  limber  tubes,  united  laterally  to 
each  other  through  the  greateft  part  of  their  length, 
and  folid  at  their  two  extremities ; two  of  which  are  con- 
neded  together,  and  rounded  like  the  end  of  a finger  ; 
the  other  two  divaricate,  like  the  branches  of  the 
Greek  and,  diminifhing  gradually  in  fize  after  the 
divarication,  terminate  in  an  oblique  point.  Thefe 
divaricated  and  pointed  extremities  may  be  called  the 
roots,  and  the  round  extremities  the  heads, 

Thefe  two  bodies  are  almoft  cylindrical,  being  round, 
and  of  an  equal  diameter  from  the  roots  to^the  heads, 
where  they  are  in  fome  meafure  conical.  The  liga- 
mentary fubftance  of  their  fides  is  elaftic,  and  compo- 
fed  of  fine  clofe  fibres ; which  are  partly  tranfverfe,  and 
partly  more  or  lefs  oblique. 

The  cavity  of  thefe  ligamentary  tubes  is  entirely  fill- 
ed by  a ftrong  cellular  or  cavernous  fubftance,  which 
does  not  feem  to  be  a continuation  of  the  fubftance  of 
the  fides.  Thefe  cells  communicate  with  each  other, 
and  are  always  more  or  lefs  full  of  blood,  refembling 
pretty  much  the  cellular  fubftance  of  the  fpleen,  only 
with  this  difference,  that  the  fides  of  the  cells  are 
thicker  in  thefe  cavernous  bodies,  and  without  any  ad- 
ditional fubftance. 

By  the  union  of  the  two  corpora  cavernofa,  two  ex- 
ternal grooves  are  formed ; one  on  the  upper  fide,  the 
other  on  the  lower.  The  lower  groove  is  fomething 
broader  than  the  upper  ; and  it  is  filled  through  its 
whole  length  by  a third  tube,  narrower  than  the  cor- 
pora cavernofa,  called  the  urethra;  which  fliall  be  pre- 
fently  deferibed. 

The  roots  of  the  corpora  cavernofa  are  fixed,  each, 
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to  the  edge  of  the  fmall  ramus  of  the  ifehium  and  os 
pubis.  They  meet  at  the  fymphyfis  of  the  olTa  pubis, 
where  each  of  them  becomes  a cylindrical  tube,  and 
unites  wich  the  other  in  the  manner  already  faid. 

The  heads  or  rounded  extremities  join  the  bafis  of  a 
didind:  body,  called  the  glans is  an  expanfion  of 
the  urethra,  and  clofely  united  to  it  in  the  manner  that 
Ihall  be  explained  hereafter. 

By  the  union  of  the  corpora  cavernofa  from  their 
roots  to  their  round  extremities  or  heads,  a particular 
feptum  is  formed  by  the  tranfverfe  fibres  of  both.  Be- 
tween the  fibres  of  this  fepttuin  feveral  fmall  void  fpaces 
are  left,  by  which  the  corpora  cavernofa  communicate 
with  each  other ; and  therefore,  by  blowing  into  one 
of  them,  we  prefently  inflate  the  other.  Toward  the 
rounded  extremities  the  feptum  diminilhes  every  way. 

Urethra.  The  urethra  is  the  third  fpongy  tube  which 
compofes  the  penis ; and  it  adheres  to  the  corpora  ca- 
vernofa, through  the  whole  length  of  the  inferior  groove 
formed  by  their  union.  It  differs  from  the  other  two, 
both  as  it  is  narrower,  and  as  it  forms  a true  hollow 
canal.  Its  fubftance  is  fpongy  or  cavernous,  except  a 
fmall  portion  next  the  bladder ; and  its  inner  and  outer 
furfaces  are  membranous.  It  extends  from  the  neck 
of  the  bladder  to  the  extremity  of  the  penis. 

It  is  at  firfl:  no  more  than  a membranous  canal  con- ' 
tinned  from  the  anterior  opening  of  the  bladder,  at  the 
place  called  the  neck  of  the  bladder,  which  is  a name 
that  would  be  more  proper  for  this  portion  of  the 
urethra.  It  defeends  from  its  origin  to  the  under  end 
of  the  fymphyfis  pubis ; then  it  afeends  before  the 
fymphyfis  to  the  root  of  the  penis ; and  at  laft  rede- 
feends  to  the  point  of  the  glans. 

About  a finger’s  breadth  from,  this  part,  it  joins  a 
cavernous  fubllance  like  that  of  the  two  other  tubes, 
only  fmaller,  which  furrounds  it  through  the  whole  ex- 
tent of  the  inferior  groove  of  the  corpora  cavernofa. 

But  before  this  fpongy  fubftance  begins  to  furround 
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the  urethra,  it  forms  a diftinft  oblong  body,  like  a pear, 
which  is  connedled  only  to  the  lower  convex  fide  of  the 
canal ; and  afterwards  being  fplit  on  each  fide,  invefts 
it  quite  round.  This  body  is  called  the  bulb  of  the 
urethra,  being  larger  than  any  other  part  of  that  ca- 
nal, and  divided  interiorly  by  a very  fine  membranous 
feptum  into  two  lateral  parts’;  and  therefore,  when 
it  is  inflated,  it  appears  to  be  double,  or  with  two 
beads. 

Lacuna  of  the  urethra.  The  infide  of  the  canal  of  the 
urethra  is  lined  by  a fine  membrane,  full  of  capillary 
blood. vefleis ; and  its  furface  is  perforated  by  a great 
number  of  oblong  holes,  or  fmall  lacunas  of  different 
fizes,  the  largeft  lying  near  the  glans. 

Thefe  lacunas  or  orifices  of  the  excretory  dufls  of 
the  fame  number  of  fmall  glands,  arc  difperfed  through 
the  fubftance  of  the  urethra : which  duds  run  for 
fome  way  in  the  fpongy  fubftance  along  the  convex  fide 
of  the  internal  membrane  of  the  urethra,  and  open 
obliquely  from  behind  forward  into  the  great  canal. 
The  edges  of  the  lacunae  are  femilunar,  or  like  a cref- 
cent,  becaufe  of  the  obliquity  of  their  opening. 

Antifroftata.  A little  way  before  the  verumonta* 
num,  without  the  urethra,  we  meet  with  two  lacunae 
more  confiderable  than  the  reft,  and  their  duds  are 
very  long.  Thefe  lacunas  and  duds  lead  to  two  glan- 
dular  bodies,  fituated,  one  on  each  fide,  between  the 
pofterior  and  lateral  parts  of  the  mufeuli  acceleratores 
urinse,  and  the  bulb  of  the  urethra.  Each  of  them 
is  about  the  fise  of  a garden  pea  ; but  they  are  oblong 
and  fiat,  and  covered  entirely  by  the  accelerator  mufcles. 
They  are  known  by  the  name  of  proftata  inferiores  ; 
but  if  their  fituation  be  carefully  examined,  they  will 
be  found  to  be  higher  than  the  true  proflatas.  They 
are  likewife  termed  glandules  mucofa  of  Cowper^  who 
has  given  a defeription  of  them  (^See  Phil.  Tranf.  1699); 
but  they  were  firft  deferibed  by  Mery  in  168^.  They 
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feem  to  be  a- wanting  in  fome  fubje6ls ; for  certain  ana- 
tomifts  of  accuracy  have  fcarched  for  them  without 
finding  them.  A third  gland  of  this  kind  is  defcribcd 
by  Cowper  as  being  feated  a little  more  anteriorly  ; but 
this  alfo,  Heifter  obfcrves,  is  wanting  in  bodies  dif- 
fccbed  by  our  beft  anatomifts. 

Orifice  of  the  urethra*  The  cavity  of  the  urethera 
refembles  nearly  that  of  a fmall  writing-pen.  It  is  not 
every  where  round,  and  towards  the  glans  becomes 
broader  and  flatter  on  each  fide,  efpecially  in  the  glans 
itfclf,  where  there  is  a kind  of  oval  or  navicular  fof- 
fula. 

This  canal  terminates  at  the  extremity  of  the  glans 
by  a narrow  oblong  orifice  or  fifliire,  which  is  much 
iefs  than  the  reft  of  the  cavity.  The  commiffures  of 
this  fmall  fiffure  arc  turned,  one  toward  the  convex/ 
the  other  toward  the  flat  fide  of  the  glans ; and  the  la- 
bia of  the  fiffure  are  its  lateral  parts ; and  it  feems  to 
be  furrounded  by  flefliy  fibres. 

The  common  integuments*  The  integuments  which  co- 
ver  all  thefe  parts  are  three  or  four  in  number.  The 
firft  is  the  fkin  with  the  cuticula ; the  fecond  is  the 
common  cellular  membrane,  which  in  this  place  fel- 
dom  contains  any  fat ; the  third  is  termed  nervous  ; and 
the  fourth  is  a particular  cellular  membrane,  which  is 
not  always  to  be  found. 

Praputium.  The  firft  of  thefe  integuments,  the  fkin, 
is  a continuation  of  that  of  the  pubes  and  ferotum  ^ and 
it  adheres  to  the  fecond  all  the  way  to  the  bafis  of  the 
gland,  where  that  fecond  integument  ends.  The  reft 
of  the  cutaneous  integument  covers  the  glans  without 
adhefion,  and  terminates  by  an  opening.  This  portion 
is  named  praputium;  and  along  the  whole  lower  or  back 
fide,  both  of  the  whole  integument  in  general,  and  of 
the  prseputium  in  particular,  there  runs  a fine  future, 
which  is  a continuation  of  the  raphe  of  the  perinaeum 
and  ferotum. 
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The  inner  furface  of  the  praeputium  is  lined  with  a fine 
membrane  from  the  opening  all  the  way  behind  the  ba- 
fis  of  the  glans,  and  the  fame  membrane  is  folded  from 
behind,  forward,  round  the  glans,  forming  the  proper 
integument  thereof,  and  covering  very  clofely  its  whole 
villous  furface,  as  far  as  the  orifice  of  the  urethra,  where 
it  joins  the  membrane  which  lines  the  infide  of  that 
canal. 

This  proper  membrane  of  the  glands,  and  internal 
membrane  of  the  praeputium,  form  conjointly  along 
the  flat  part  of  the  glans,  from  its  bafis  to  the  orifice 
of  the  urethra,  a membranous  duplicature,  which  like 
a feptum  or  medialtinum  divides  this  part  into  two 
lateral  portions,  and  limits  the  motions  of  the  pras- 
putium ; for  which  reafon  it  is  called  fmnum  pres- 
putiu 

The  furface  of  the  internal  membrane  of  the  praepu- 
tium difeharges  a fluid  which  prevents  it  from  adhering 
to  the  glans,  and  perhaps  ferves  likewife  to  dilute  that 
which  is  colkded  at  the  bafis  of  the  glans,  from  the 
glandulae  febaceae,  already  mentioned. 

The  fecond  common  integument  of  thefe  parts,  is 
nearly  the  fame  with  what  is  every  where  found  under 
the  fkin,  except  that  it  is  not  filled  with  fat,  and  that 
it  is  more  fibrous  than  cellular,  and  a little  loofe.  It 
accompanies  the  ikin’to  the  bafis  of  the  glans,  as  has 
been  already  obferved. 

Ligamentum  fufpenforlum.  The  third  common  inte- 
gument, improperly  called  tunica  nervoja^  is  of  a firm, 
elaftic,  ligamentary  fubftance,  and  its  fibres  are  fome- 
times  of  a yellowilh  colour.  It  invefts  the  corpora  ca- 
vernofa  and  urethra  from  the  glans  to  the  fyinphyfis  of 
the  oflfa  pubis  ; and  at  fome  diftance  from  thefe  bones, 
it  forms  on  the  fuperior  groove  of  the  corpora  caver- 
nofa  a clofe  duplicature  ; and  by  this  duplicature,  a flat 
broad  ligament  which  runs  diredly  upward,  and  is  in- 
ferted  in  the  forementioned  fymphyfis,  as  far  as  the 
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tendinous  bafis  of  the  mufculi  pyramidales  of  the  ab- 
domen. 

This  ligament  has  been  called  ligamentum  elaflicum^ 
becaufe  it  yields  and  recovers  itfclf ; and  fu/penforiuniy 
becaufe  it  fufpends  thefe  parts,  by  means  of  its  infertion 
in  the  fymphyfis.  It  fends  off  a detachment  or  ala  to- 
ward each  fide,  one  edge  of  which  is  fixed  between 
the  mufculus  triceps  and  the  corpus  cavernofum,  and 
forms  the  ligamentary  expanfion  in  which  the  dartos  is 
inferted,  as  has  been  already. laid.  It  feems  likewife  to 
fend  down  another  elongation  diredlly  to  the  perinscum 
and  anus. 

The  fourth  integument  of  thefe  parts  is  the  tunica 
cellulofa  of  M.  Ruyfch,  which  immediately  furrounds 
the  corpora  cavernofa  and  urethra,  lying  between  thefe 
and  the  third  integument,  from  which  it  feems  to  be 
dillinguiflied  only  by  the  clofenefs  and  finenefs  of  its 
texture  ; and  it  is  fometimes  hardly  perceivable. 

ne  mufcles*  Several  mufcles  are  inferted  in  the 
parts  which  we  have  juft  deferibed.  They  may  be  rec- 
koned to  be  fix  in  number,  two  for  the  corpora  ca- 
vernofa, two  for  the  urethra,  and  two  common  mufcles 
called  tranfv  erf  ales.  (See  Vol.  I.) 

Blood  vejfels.  The  arteries  of  thefe  parts  come  chief- 
ly from  the  iliacse  mternae  or  hypogaftricas,  and  the  reft 
from  the  iliacas  externse  or  crurales.  . The  principal 
arteries  are  termed  fudicay  of  which  one  is  external,  the 
other  internal. 

The  pudica  externa  fends  a branch  to  each  fide, 
which  having  paffed  out  of  the  pelvis  by  the  fide  of  the 
os  facrum,  runs  on  the  infide  of  the  tuberculum  ifehii, 
to  the  roots  of  the  corpora  cavernofa,  along  the  infide 
of  the  mufculi  ifehio  cavernofi  or  eredfores.  It  fends 
ramifications  to  the  bulbous  head  of  the  urethra  and 
to  the  corpora  cavernofa  ; and  together  with  the  glu- 
teas,  with  which  it  communicates  in  its  paffage,  it  like- 
wife fupplies  the  ferotum. 

The  pudica  interna  having  furniihed  the  inteftinum 
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rectum,  bladder,  veficiilae  feminales,  and  predates, 
communicates  with  the  hasmorrhoidales,  pafles  under 
the  arch  of  the  offa  pubis,  and  partly  enters  the  corpo- 
ra cavernofa,  and  partly  runs  along  their  upper  fide, 
fending  oiF  fmall  lateral  branches,  which  furround  thefe 
bodies,  like  irregular  half  arches,  and  penetrate  them 
by  numerous  ramifications. 

The  crural  arteries  fend  each  llkewife  a branch, 
which,  running  behind  the  contiguous  crural  vein,  is 
diftributed  to  the  integuments  of  the  penis,  by  the  name 
of  pudica  externa,  and  communicates,  by  lateral  rami- 
fications, with  tbofe  of  the  pudica  interna.  Thefe  com- 
munications are  not  only  between  the  internal  and  ex- 
ternal pudicse  of  the  fame  fide,  but  alfo  between  thofe 
of  both  fides,  which  reciprocally  communicate  with 
each  other. 

The  diftribution  of  the  veins  follows  nearly  that  of 
the  arteries  ; but  they  have  more  ramifications  and 
communications,  as  in  other  places.  The  principal 
vein  is  that  which  runs  along  the  whole  fuperior  groove 
formed  by  the  union  of  the  corpora  cavernofa.  It 
pafles  dir€£lly  under  the  fymphyfis  of  the  offa  pubis,  be- 
tween the  two  arteries.  It  is  very  large,  often  double, 
and  very  feldom  triple,  but  the  trunks  do  not  fepa- 
rate  while  in  the  groove  j and  it  has  a great  number 
of  valves. 

This  great  middle  vein  opens  into  the  branches  of 
both  hypogaftric  veins.  The  lymphatic  veifels  of  tha 
penis  appear  to  go  chiefly  into  the  plexus  in  the  groin, 
on  the  two  inner  fides  of  the  pelvis,  about  the  middle 
of  the  arch  of  the  offa  pubis.  At  this  place  we  ob- 
ferve  a venal  plexus,  which  covers  the  upper  convex 
fide  of  the  firfl  portion  of  the  urethra,  before  it  is  fur- 
rounded  by  the  fpongy  fubftance. 

The  fpermatic  vciTds,  of  v/hich  we  have  already  deferi- 
bed  the  origin  and  courfe  all  the  way  to  where  they  go 
out  of  the  abdomen,  having  reached  bn  each  fide  near 
rlie  teffkle,  are  divided  into  two  principal  fafcicuM,  one 
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of  which  is  larger  than  the  other.  The  largefl  is  the 
anterior,  and  is  diftributed  through  the  tedicle,  by  a 
prodigious  iiamber  of  very  fine  capillary  ramifications, 
which  accompany  all  the  convolutions  and  folds  of  the 
fin  all  canals. 

The  other  fafciculus  is  pofterior,  and  is  difiributed 
to'  the  epidydimis  in  the  fame  manner. 

The  fpermatic  artery  is  accompanied  by  a ramus  of 
the  epigafiric  artery,  which  runs  down  on  the  fide  of  it 
as  far  as  the  tefticle,  where  they  communicate  recipro- 
cally with  each  other.  There  is  fometimes  a fmail  ra- 
mus of  the  hypogaftric  artery,  which  accompanies  the 
vas  deferens  to  the  epidydimis,  and  there  communicates 
with  the  arteria  fpermatica.  The  tefticle  has  likewife 
numerous  lymphatic  veffcis,  which  run  in  the  fperma-^ 
tic  cord,  and  join  the  lymphatics  of  the  pelvis  and 
loins. 

Nerves.  The  nerves  of  thefe  organs  come  from  the 
lumbares  and  facri ; and  they  communicate  with  the 
fympatheticus  nvaximus,  and  plexus  n^efenterici.  Near 
the  arch  of  the  os  pubis,  they  form  together,  on  each 
fide,  a particular  rope,  which  pafles  under  that  arch  a-* 
long  the  upper  fide  of  the  neighbouring  corpus  caver- 
nofum,  near  the  artery  already  mentioned. 

In  their  paftage  over  the  corpora  cavernofa,  they  fend 
off  a great  many  rami,  which  furround  thefe  bodies  on 
all  fides,  between  the  (kin  and  ligamentary  integu- 
ment; being  fo  dlfpofed,  as  that  the  arteries  lie  be- 
tween them  and  the  middle  vein.  They  muft  be  exa- 
mined prefentiy  after  the  (kin  has  been  raifed,  becaufe 
when  the  ramifications  are  dried  by  the  air,  they  dif- 
appear. 

The  nerves  of  the  tefticle  are  very  fmail.  They  arc 
formed  by  the  renal  and  rnefenteric  plexus.  The  nerves 
of  the  loins  fend  fmail  branches  likewife  along  with 
shefc.  They  run  along  the  fpermatic  cord;  but  it  is 
exceedingly  difficult  to  trace  them  into  the  tefticle. 

Jhere  is  likewife  one  nerve  on  each  fide ; which  be- 
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ing  produced  from  the  union  of  the  fecond,  third,  and 
fourth  pairs  of  the  nervi  facri,  efpecially  from  the  third, 
goes  out  of  the  abdomen  above  the  ligamentum  ifchio- 
facrum,  pafles  by  the  infidc  of  the  tuberofity  and  fmall 
branch  of  the  os  ifchium,  and  is  diftributed  to  the  cor- 
pora cavernofa,  to  the  mufcles  belonging  to  them,  and 
to  the  neighbouring  parts. 

§ 4.  Secretion  of  the  Semen, 

The  veflels  belonging  to  the  genitals  conflantly  arife 
near  the  kidneys,  and  almofl:  in  all  kinds  of  animals ; 
by  which  nature  feems  to  have  intended  a double  ufe- 
fulnefs  in  one  organ,  which  might  be  able  to  difchargc 
the  urine  and  femen,  and  to  bear  a relation  likewife  to 
the  genital  parts,  though  placed  at  a confiderable  di- 
ftance,  in  a fpace  betwixt  the  tops  of  the  thighs,  and 
fubfervient  to  cleanlinefs,  modefty,  eafmefs  of  birth, and 
the  force  of  draining  in  delivery. 

The  femen  mafculinum  is  fird  formed  In  the  tedicle ; 
then  repofited  in  the  feminal  veficles ; afterwards  ejec- 
ted from  the  penis  into  the  uterus,  where  it  renders 
the  female  ovum  prolific  : and  therefore  this  mud  be 
the  order  of  our  inquiry  into  thcfe  particulars. 

The  tedicle  is  defended  by  various  integuments, 
and  is  compofed  of  various  kinds  of  vedels  and  of 
nerves. 

The  blood,  moved  flowly  and  in  a fmall  quantity 
through  the  fpermatic  artery,  by  which  it  is  brought 
to  the  inner  fabric  of  the  tedicle,  is  there  drained  into 
very  fmall  veflels,  which  carry  their  fluids  to  the  feminal 
vejfels^  although  we  are  ignorant  of  the  manner  by 
which  the  arteries  communicate  with  thefe  canals,  the 
bundles  of  which  form  the  whole  fubdance  of  the  tef- 
ticle.  Thefe  feminiferous  veflfels  are  exceeding  fmall, 
ferpentine,  firm,  or  folid,  and  have  a very  fmall  light 
in  proportion  to  their  membranes.  They  are  colle^lcd 
together  into  bundles,  about  twenty  in  number,  divided 
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by  diftind:  cells  or  partitions,  which  defcend  from  the 
albuginea  to  condud  the  arteries  and  veins.  In  each 
of  thefe  cells  there  is  a feminiferous  dud,  to  convey  the 
fecreted  humour  from  the  feminiferous vafcules.  Twenty 
or  more  of  thefe  duds  form  a net^work^  adhering  to  the 
furface  of  the  albuginea,  and  forming  inofculations  one 
with  another ; and  quickfilver  is  very  eafily  poured  from 
them  into  the  furrounding  cellular  texture.  From  that 
net  in  the  upper  part  of  the  epidydimis,  afcend  twenty 
or  thirty  duds,  which,  being  contorted  into  folds,  form 
as  many  vafcular  cones^  that  are  joined  together  by  an 
intermediate  cellular  fubftanc^e  ; and  lying  incumbent 
one  upon  another,  then  form  the  head  of  the  epidydi- 
mis, and  in  that  head  foon  meet  together  into  one  dud 
without  the  tefticle. 

This  dud  being  intricately  wove  by  an  Infinite  num- 
ber of  folds  and  ferpentine  flexures,  after  a manner 
not  imitated  in  any  other  part  of  the  body,  and  con- 
neded  together  by  a great  number  of  loofe  cellular 
ftrata,  is  afterwards  colledcd  by  a membrane  of  the  al- 
buginea into  one  bundle,  called  the  epidydimis.  But 
the  dud  of  which  it  is  compofed  grows  larger  as  it  de- 
feends,  being  largeft  at  the  bottom  of  the  tefticle ; from 
whence  again  afeending  along  the  pofterior  face  of  the 
tefticle,  in  a diredion  contrary  to  itfelf,  it  by  de- 
grees fpreads  its  fpiral  convolutions,  and  comes  out 
much  larger,  under  the  denomination  of  du6lus  de- 
ferens. 

This  is  the  courfe  deferibed  by  the  femen,  propelled 
forward  by  the  motion  of  the  fucceeding  juices  in  the 
tefticle ; and  perhaps,  in  fome  meafure,  though  flowly, 
by  the  contradion  of  the  cremafterfas  we  may  rea- 
fonably  fuppofe,  from  the  numberlefs  fpires  and  con- 
volutions formed  by  the  epidydimis,  obftruding  almoft 
every  kind  of  injedion ; and,  as  we  may  conclude,  from 
the  length  of  time  that  is  required  to  fill  the  feminal 
veficles  again,  after  they  have  been  once  exhaufted. 
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The  cylindric  du£tus  deferens  being  made  of  a very 
thick  fpongy  fubftance,  included  betwixt  two  firm 
membranes,  bored  through  with  a very  fmall  tube, 
afeends  in  company  with  the  cord  ol  the  fpermatic 
veffels,  and  together  with  them  pafles  through  the  ring 
of  the  abdomen  : thence  it  defeends  into  the  pelvis  ; 
and  applying  itfelf  to  the  bladder  betwixt  the  ureters, 
it  foon  after  meets  the  fubjacent  receptacles,  called  the 
right  and  left  veftcula  feminales.  Here  it  goes  along 
the  inner  fide  of  the  veficle,  as  far  as  the  proftate  glan* 
dule ; and  dilating  in  its  pafiage,  form.s  a ferpentine 
flexure,  that  begins  itfelf  to  put  on  a cellular  appear- 
ance. But  very  near  the  proftate,  being  continued 
from  thefe  cellular  bendings,  with  a conical  duQ;  co- 
ming out  from  the  veficle,  it  unites  in  a very  acute 
angle,  which  does  at  the  fame  time  itfelf  form  a conical 
dud: ; which  being  continued  rather  with  the  vas  de- 
ferens, and  finking  through  the  proftate  gland,  is  there  ^ 
wrinkled  into  a large  fold,  and  going  off  outward  at 
right  angles  from  its  companion  on  the  other  fide,  and 
afterwards  ftraitened,  it  opens  into  the  urethra,  through 
a little  hollow  protuberance,  which  has  a long  tail  or 
defeent,  and  is  laterally  perforated  with  two  very  fmall 
openings,  one  on  each  fide.  By  injeding  a liquor  into 
the  dudus  deferens  of  a dead  fubjed,  we  perceive  that 
it  flows  both  into  the  urethra  and  into  the  feminal  vefi- 
cle, but  more  readily  into  the  former  : but  in  a living 
perfon  the  femen  never  flows  out  but  in  the  ad  of  ve- 
nery ; and  confequently  the  dudus  deferens  conveys  all 
its  femen,  without  further  delay,  over  a retrograde 
angle,  to  the  feminal  veficles. 

The  liquor  depofited  into  this  refervoir,  is  in  the 
tefticle  yellowifh,  thin,  and  watery  : and  the  fame  na- 
ture it  retains  in  the  veficle,  only  becomes  there  fome- 
what  thicker  and  higher  coloured ; and  laftly,  it  is  white 
in  mankind,  when  it  has  mixed  with  the  liquor  ot  the 
proftate.  It  has  a fort  of  heavy  or  ftrong  fmcll,  of  a 
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peculiar  kind  in  each  clafs  of  animals ; and  it  is  the 
hcavicft  humour  in  the  human  In  water,  how- 

ever, a part  goes  off  into  a kind  of  cuticle,  like  a cob- 
web, that  fwims  in  the  liquid ; the  greater  part,  which 
is  feemingly  of  a pulpy  nature,  falls  to  the  bottom.  In 
the  femen  which  is  long  kept  by  chafle  people,  (hining 
globules  mixed  with  the  white  liquor  are  eafily  to  be 
feen.  It  has  a very  great  quantity  of  mucus. 

Without  the  conveyance  of  this  into  the  womb,  ac- 
cording to  the  opinion  of  Haller,  no  clafs  of  animals, 
of  which  there  are  two  fexes,  can  be  fecundated  fo  as 
to  propagate  their  fpecies ; but  Spallanzani  has  clearly 
proved,  that  in  certain  kinds  of  the  animals  commonly 
called  oviparous  (excepting  birds),  fecundation  takes 
place  without  the  body  of  the  female.  The  microfeope 
(hows,  that  in  man,  as  well  as  in  all  other  male  ani- 
mals, the  fcminal  liquor  is  full  of  living  animalcules, 
refembling  eels,  only  with  a thicker  head  j and  that 
thefe  arc  always  prefent  in  healthy  femen,  from  the 
time  that  a perfon  comes  of  age;  but,  before  that  time, 
and  in  thofe  who  arc  ftcrile  from  a gonorrhsea,  they  are 
abfent.  That  they  are  animalcules,  appears  evidently 
from  their  various  motions,  reftings,  and  geftures  of 
body. 

It  has  been  much  doubted  w^hat  could  be  the  ufc  of 
thefe  animalcules  ; and  in  another  place  we  fhall  con- 
fider  the  difpute  concerning  the  opinion  that  they  are 
as  it  were  the  firit  appearance  of  the  future  animal. 
Haller  confiders  the  nature  of  the  feminal  animalcules 
as  the  fame  with  that  of  the  eels  in  vinegar  or  paile. 

That  the  femen  is  produced  from  the  lymph  of  the 
blood,  and  that  the  chyle  is  added  to  the  lyn^ph,  will 
appear  probable  from  the  fudden  alacrity  to  venery 
that  happens  after  eating,  and  which  is  Icffcned  by  fall- 
ing. It  is  compounded  of  the  liquor  of  the  teflicles 
and  feminal  veffels,  the  former  indeed  being  more  evi- 
dent in  fome  animals,  and  the  coagulable  milk  of  the 
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proftate  gland.  That  liquor,  however,  only  fecundates 
which  is  generated  in  the  tefticles ; as  we  fee  from  geld- 
ings, which,  though  they  have  the  feminal  velTels  and 
proilate,  are  yet  barren. 

The  feminal  fluid  is  retained  in  the  veficles  as  long 
as  a man  neither  exercifes  venery,  nor  fports  in  imagi- 
nary dreams.  But  it  is  always  a flimulus  to  the  ani- 
mal appetite  of  venery,  as  long  as  it  is  there  prefent 
in  any  quantity^  But  befides  this,  there  is  a confider- 
able  flrong,  volatile,  and  odorous  part  of  the  femen 
abforbed  again  into  the  blood,  where  it  produces  won- 
derful changes  as  foon  as  it  begins  to  be  formed  ; fuch 
as  the  protrufion  of  the  beard,  the  covering  of  the  pu- 
bes, a change  of  the  voice  and  pafiions,  horns  in  cattle^ 
&c.  for  thefe  changes  in  the  animal  are  not  the  confe- 
quences  of  age,  but  of  the  feminal  fluid,  and  are  always 
abfent  in  eunuchs.  The  growth  and  ftrength  of  caftra- 
ted  animals  are  conftantly  diminiflicd  ; and  in  like  man- 
ner the  fierccnefs  of  their  temper,  and  the  ftrong  fmcll 
of  their  whole  body,  are  remarkably  weakened*  And 
from  the  examples  of  fome  animals,  and  even  of  man- 
kind, it  appears,  that  the  irritation  of  this  fluid  has  oc- 
cafioned  death,  by  exciting  convulflons.  A retention 
of  the  femen  may  follow  from  a narrownefs  of  the  ex- 
cretory du6:,  a fcirrhofity  of  the  proflate,  and  other 
caufes  not  fufficiently  known. 

The  quantity  of  femen  expelled  at  one  time  from 
the  human  veficles  is  but  fmall,  more  cfpecially  in  a 
man  who  has  not  long  abftained  from  venery  ; and  it 
is  natural  to  think  that  the  liquor  can  be  but  flowly 
produced  from  fo  fmall  a fubcutaneous  artery.  Its  ge- 
neration is  accelerated  by  love,  by  the  prefence  of  the 
beloved  woman  ; fo  that  it  diftends  its  veflels  with  a 
fenfe  of  pain.  Nature  herfelf,  therefore,  enjoins  vene- 
ry, both  for  preferving  the  human  race,  and  likewife  the 
health  of  every  found  man.  That  it  comes  from  the 
tefticle,  is  fliown  by  difeafes ; in  which  the  du6lus  de- 
ferens being  obftru^led,  a fwelling  of  the  tefticle  has 
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enfued.  The  veficles  never  are  cmulged,  except  by 
venereal  anions  and  appetites.  , 

Seeing  the  femen  is  in  fmall  quantity,  that  it  might 
be  projeded  with  a greater  force,  and  to  a farther  di- 
ftance,  nature  has  joined  another  humour,  which  is 
generated  by  the  frojlate ; which  prepares  a thick, 
white,  foft,  or  cream-like  liquor  in  a large  quantity, 
which  is  poured  out  at  the  fame  time  and  from  the 
fame  caufes  with  the  femen  itfelf,  into  a little  valley  or 
channel  at  each  fide  of  the  openings  of  the  feminal  ve- 
ficles, where,  mixing  with  the  feminal  fluid,  it  im- 
parts the  white  colour  and  vifeidity  which  the  femen 
poflefles. 

But  it  was  necelfary  for  this  canal  of  the  urethra  to 
be  firm  and  capable  of  a dired  figure,  that  it  might 
be  able  to  throw  the  femen  with  Tome  flrength  into 
the  diftant  womb ; and  therefore  a threefold  cavernous 
body  furrounds  it. 

Into  the  cavernous  body  of  the  urethra,  the  blood 
is  poured  out  from  the  arteries,  which  conie  from  deep 
branches  fent  off  from  the  external  haemorrhoidals ; 
the  truth  of  which  is  demonfirated  by  the  injedion  of 
any  kind  of  fluid,  which,  being  urged  into  the  faid 
arteries,  eafily  flows  into  thefe  cellular  fpaces  furround- 
ing the  urethra.  But  thefe  are  not  naturally  turgid 
with  blood,  becaufe  there  are  veins  open  and  nume- 
rous enough  in  proportion  to  receive  and  return  what 
is  poured  in  by  the  arteries  ; but  if  the  return  is  impe- 
ded by  comprefling  thofe  veins  from  the  powers  here- 
after mentioned,  the  blood  is  then  retained  within  the 
cellular  fpaces,  while  the  arteries  continue  to  import  it 
more  fwiftly  and  ftrongly  than  the  veins  return  it. 
Thus  the  ftagnant  blood  diftends  the  bulb  of  the  ure- 
thra, together  with  its  cavernous  body,  and  the  glans 
itfelf.  But  this  is  performed  generally  at  the  fame 
time,  when  the  other  cavernous  bodies  of  the  penis, 
with  which  this  of  the  urethra  has  no  communication, 
are  likewife  rigidly  diflended, 
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Thcfe  cavernous  bodies  of  the  penis,  having  their 
fpongy  fabric  diftended  in  coition  by  the  blood  retained 
by  the  veins,  and  ftili  propelled  by  the  arteries,  become 
rigidly  turgid,  and  fuftain  the  otherwife  flaccid  or  bat 
weakly  filled  urethra,  in  I'uch  a manner  that  it  may  be 
able  to  conduff  the  femen  into  the  diftant  womb.  All 
this  is  demonftrated  from  the  dilfedion  of  brute  ani- 
mals in  the  ad  of  venery,  from  an  artificial  eredion, 
and  from  the  injedion  of  liquid  matters  into  the  vcffels 
of  the  penis.  The  caufc  is  love,  the  defirc  of  pleafure, 
the  fridion  of  the  glans,  various  irritations  of  the  blad- 
der, tefticles,  feminal  veffels,  urethra,  from  the  urine, 
from  abundance  of  good  feed,  from  the  venereal  poi- 
fon,  from  cantharides,  whipping  with  rods,  or  convul- 
(ion  of  the  nerves.  But  the  caufe  of  this  diftention 
remains  ftill  to  be  explained. 

In  order  to  diftend  the  peris,  there  muft  be  cither  a 
compreflure  of  the  vein,  bringing  back  the  blood  from 
the  cavernous  bodies  of  the  penis  or  urethra ; or  at 
Icaft  it  is  neceflary  that  there  be  a conftridion  of  the 
leffer  veins  that  et^ery  where  open  within  the  cavernous 
bodies,  to  hinder  them  from  abforbing  and  returning 
the  blood  from  the  arteries.  The  firfl,  however,  may 
be  effeded  by  the  levator,  drawing  up  the  proftate  and 
bladder  : but  it  is  very  probable,  that,  as  we  fee  in  the 
nipples  of  the  fuckling  mother,  in  the  gills  of  the  pea- 
cock, and  in  the  blufhing  or  rednefs  of  the  face  from 
paffions  of  the  mind,  as  well  as  from  brute  animals, 
which  all  couple  without  the  ufe  of  any  credor  mufclc ; 
from  the  eredions  which  take  place  in  animals  totally 
different  from  man,  and  cfpecialiy  thofe  which  take 
place  in  birds  very  quickly  ^ from  the  reft  of  the  erec- 
tor mufcles  themfelves  in  the  libidinous  eredion  of 
the  penis,  and  from  their  unfitnefs  for  comprcfling  the 
veins ; from  ail  thcfe,  we  fay,  it  is  probable,  that  the 
courfe  of  the  blood  through  the  vein  may  be  retarded 
without  the  immediate  ufe  of  any  mufcle ; and  that 
by  the  power  of  the  nunierouSj  fmall,  latent,  nervous 
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bridles,  by  whofe  conftridion,  from  the  force  of  plca- 
iure,  the  veins  are  comprefTed  and  ftraitened,  fo  as  to 
return  lefs  blood  to  the  trunks,  at  that  time,  than  what 
is  imported  by  the  arteries,  which  are  not  only  free 
from  any  ftridure,  but,  by  the  increafe  of  pulfation, 
bring  a greater  quantity  of  blood,  which  caufe  alfo  con- 
tributes to  produce  the  erection.  But  the  caufe  of  this 
conlhiclion  in  the  nervous  bridles  or  fpin£lers  thein- 
felves  depends  upon  a mechanical  irritation  of  the 
nerves,  and  from  fomething  more  fubtle,  by  which 
means  the  penis  is  immediately  creeled. 

A long  continued  and  violent  eredion  is  at  laft  join- 
ed commonly  with  an  expulfion  of  the  femen  ; and 
this  requires  much  greater  force  than  is  requifite 
for  the  eredion  only.  For  the  femen  follows  at  that 
time  when  the  irritation  of  the  nerves  is  arrived  at  its 
greateft  height:  and  in  natural  venery  indeed,  when 
at  length  the  cellular  fpaces  of  the  urethra  and  its  con- 
tinuous  glans,  which  are  at  laft  filled,  become  fo  far 
diftended  with  a large  quantity  of  warm  blood,  that 
the  nervous  papillae,  ftretched  out  in  the  latter,  become 
violently  affeded  from  the  irritating  or  pleafing  caufe; 
the  feminal  vcficles  are  emptied  by  the  levator  mufcles 
of  the  anus,  which  prefs  them  againft  the  refifting 
bladder  with  a convulfive  motion,  excited  either  by  a 
voluptuous  imagination,  or  from  the  pruritus  that  is 
cxquifite  in  the  nerves  of  the  glans,  principally  in  its 
lower  part,  which  is  in  the  neighbourhood  of  the  fre- 
num.  Hence  the  femen  is  never  difeharged  with  any 
of  the  urine,  in  an  healthy  man  ; becaufe  the  expul- 
fion of  it  requires  the  bladder  to  be  clofed  or  drawn  up 
firmly  together;  for,  while  lax,  it  affords  little  or  no 
refiftance  to  the  feminal  veficles.  The  tranfvcrfe  muf- 
cles feem  to  dilate  the  canal  of  the  urethra  for  the  re- 
ception of  the  femen  expreffed  from  the  veficles. 

Soon  afterwards  the  powers  conftringing  the  urethra 
are,  from  the  irritation  of  the  very  fenfible  fabric  of 
that  canal,  put  into  adion.  To  thi^  conftridion  con- 
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duces  principally  the  accelerator,  which  makes  a power* 
ful  conculTion  of  the  bulb  and  adjacent  part  of  the  u* 
rethra,  fo  as  to  propel  the  contents  more  fwiftly,  in  pro- 
portion as  the  bulb  has  a larger  diameter  than  that  of 
the  urethra.  But  that  this  may  a£t  firmly,  the  fphinc- 
ter  of  the  anus,  together  with  that  of  the  bladder,  mud 
be  well  (liut.  The  accelerator  raufcle  feems  alfo  prin* 
cipally  concerned  in  the  eredion,  by  comprefling  the 
veins  of  the  corpus  cavemofum  of  the  urethra.  At  the 
fame  time  the  er colons  ferns ^ as  they  are  called,  arifing 
from  the  tubercles  of  the  ifchium,  become  ftrong,  and 
are  inferted  into  the  cavernous  bodies,  fuftaining  the 
penis  as  a fort  of  medium  betwixt  the  tranfverfe  and 
perpendicular  diredion.  Thus  the  femen  is  drove  in- 
to the  vagina,  and  into  the  uterus  itfelf,  in  a prolific 
coition  : the  whole  adion  of  which  is  very  impetuous, 
and  comes  near  to  a convulfion ; whence  it  wonder- 
fully weakens  the  habit,  and  greatly  injures  the  whole 
nervous  fyftem,  as  the  maladies  arifing  from  thence 
feem  to  indicate,  in  confequence  of  the  affedion  of 
the  nerves,  without  which  the  femen  cannot  be  ex* 
pelled. 

§ 5.  The  Parts  of  Generation  in  Females. 

The  parts  of  generatioon  in  females  are  feveral  in 
number,  fomc  of  them  external  and  fome  internal ; and 
they  are  all  fubordinate  to  one  principal  internal  part, 
called  the  uterus.  The  other  internal  parts  are  the 
tubae  Fallopianas,  ovaria,  vafa  fpcrmatica,  ligamenta 
lata,  the  ropes  or  bands  called  ligamenta  rotunda^  and 
the  canal  of  the  uterus.  The  external  parts  arc  the 
pubes,  the  alae  iiymphae,  clitoris,  orifice  of  the  urethra^ 
and  orifice  of  the  vagina. 

Uterus.  The  uterus  lies  between  the  bladder  and 
the  inteftinum  redum.  It  is  a body  inwardly  hollow, 
outwardly  of  a whitifli  colour,  of  a pretty  folid  fubftance, 
and,  except  in  time  of  pregnancy,  of  the  figure  of  a 
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flat  flafk,  being  in  adults  about  three  fingers  breadth  ia 
length,  one  in  thicknefs,  and  two  in  breadth  at  one 
end,  and  fcarcely  one  at  the  other.  This  fize  varies, 
according  to  the  age  of  the  fubjed. 

The  broadeft  portion  is  termed  the  fundus^  and  the 
narrowefl:  the  neck.  Its  fituation  is  oblique,  the  fun- 
dus being  turned  backward  and  upward,  and  the  neck 
forward  and  downward ; the  broad  fides  lie  next  the 
redum  and  bladder,  and  the  narrow  fides  are  lateral. 

The  cavity  of  the  uterus  is  flat ; and  refembles  an 
oblong  triangle,  the  fliortcft  fide  of  which  anfwers  ex- 
, adly  to  the  fundus  5 and  the  two  longeft  fides  lie  one 
on  the  right  hand,  the  other  on  the  left ; and  they 
arc  all  bent  inward,  or  toward  the  cavity  formed  by 
them. 

Of  the  three  angles  of  this  cavity,  the  two  which 
terminate  the  fundus  are  perforated  each  by  a nar- 
row dud,  which  with  difficulty  admits  a hog^s  briftle. 
The  third  angle  forms  a flat  dud  wider  than  the  for- 
mer, which  perforates  the  neck  of  the  uterus  length- 
wife,  and  terminates  at  the  extremity  of  that  neck,  by 
a tranfvcrfc  opening. 

This  opening  is  termed  the  infernal  orifice  of  the  ute^ 
rus;  and  in  the  natural  ftate  is  narrower  than  the  dud 
of  the  colum  uteri,  fo  that  only  a finall  ftilet  can  be 
paffed  through  it.  At  the  edge  of  this  orifice  are  fe- 
veral  fmall  holes,  anfwering  to  the  fame  number  of 
glandular  corpufcles, which  difeharge  a vifeid  lympha. 

The  inner  furfacc  of  the  cavity  of  the  uterus,  is  lined 
by  a very  fine  membrane,  which  at  the  fundus  or  broad 
portion  is  fmooth  and  even,  but  in  the  narrow  portion 
which  leads  to  the  orifice,  it  is  wrinkled  in  a particular 
manner. 

The  portion  of  this  membrane,  which  covers  the  bot- 
tom of  the  cavity,  is  perforated  by  a great  number  of 
confiderable  holes,  through  which  fmall  drops  of  blood 
may  be  obferved  to  pafs,  when  the  whole  uterus  is  com- 
preffed  5 and  fometimes  it  appears  to  have  very  fmall 
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hairs  or  villi.  Both  thcfe  villi  and  holes  arc  obferved  i6 
be  more  or  lefs  tinged  with  blood,  in  thofe  women  who 
die  in  the  time  of  their  menfes. 

In  the  narrow  parr,  which  anfwers  to  the  col  urn,  each 
fide  is  divided  into  two  lateral  parts  by  a kind  of  pro- 
minent longitudinal  line,  which  is  larger  in  the  upper 
or  anterior  fide,  than  in  the  lower  or  poherior. 

On  each  fide  of  thcfe  two  longiuidinal  lines,  there  are 
lines  or  rugae  obliquely  tranfverfe,  and  difpofed  like 
branches,  the  longitudinal  lines  reprefenting  trunks. 
Between  and  round  thcfe  rugae,  there  are  fmall  lacunae, 
through  which  a mucilaginous  fluid  is  difeharged  that 
clofes  the  orifice  of  the  uterus.  We  fomerimes  obferve 
in  the  interftices  between  the  rugae,  fcveral  tranfparent 
globular  corpufcles,  which  vary  much  in  fize.  Their 
nature  is  not  yet  well  underftood  : they  appear  to  be 
filled  with  a mucous  lymph.  Naboth  confidered  them 
as  ova. 

• Strudure  of  the  uterus.  The  fubftance  of  the  body 
of  the  uterus  is  fpongy  and  compact,  with  a copious 
intertexture  of  vcfiels.  Its  thicknefs  is  nearly  equal  and 
uniform  in  the  Tides  and  edges ; but  the  fundus  is  thicker 
toward  the  middle  than  tow^ard  the  two  angles,  where 
the  thicknefs  decreafes  gradually.  The  edges  are  like- 
wife  much  thinner  near  ihefc  angles,  than  near  the  ex- 
tremity of  the  neck. 

The  uterus  is  covered  by  a portion  of  the  peritontc- 
uin,  w^hich  ferves  it  for  a coat,  and  is  the  continuation 
of  that  w^hich  covers  the  bladder  and  inteftinum  rec- 
tum, running  up  from  the  lower  and  pofterior  part  of 
the  bladder,  over  the  anterior  part  of  the  uterus,  and 
from  thence  over  the  fundus,  and  down  the  backfide, 
and  afterwards  going  to  the  redtum. 

On  each  lateral  part  or  edge  of  the  uterus  this  por- 
tion of  the  peritonaeum  forms  a broad  duplicaturc, 
which  is  extended  on  each  fide,  more  or  lefs  diredly  to 
the  neighbouring  lateral  parts  of  the  pelvis,  forming  a 
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kind  of  membranous  feptum,  between  the  anterior  and 
pofterior  halves  of  the  cavity  of  the  pelvis;  and  it  is  af- 
terwards continued  in  a loofe  manner,  with  the  perito-^ 
naeum,  on  the  (ides  of  the  pelvis. 

Broad  ligaments  of  the  uterus,  Thefe  two  broad  du- 
plicaturcs  have  the  name  of  ligamenta  lata,,  and  vefyer-^ 
tilionum  ala.  The  upper  edge  of  each  is  partly  double, 
or  folded,  forming  two  fmall  diftincl  duplicatures,  which 
may  be  termed  xht  pinions  of  the  broad  ligaments.  The 
anterior  pinion  is  more  raifed  than  the  pofterior,  and 
they  are  both  very  loofe. 

The  laminae  of  all  thefe  duplicatures  are  connefted 
by  a cellular  fubftance,  in  the  fame  manner  as  the  other 
duplicatures  of  the  peritonaeum;  and  they  contain  the 
Fallopian  tubes,  the  ovaria,  a part  of  the  fpermatic  vef- 
fels,  and  of  thofc  that  go  to  the  body  of  the  uterus ; the 
ropes  called  the  round  ligaments,,  the  nerves,  he. 

Ovaria.  The  ovaria  are  two  whitifh  oval,  flat,  ob- 
long bodies,  fltuated  on  the  Tides  of  the  fundus  uteri, 
to  which  they  are  fixed  by  a kind  of  fliort  round  liga^ 
menr,  and  inclofed,  together  with  it,  in  the  duplicature 
of  the  pofterior  pinion  of  the  ligamenta  lata. 

They  are  compofed  of  a compad  fpongy  fubftance, 
and  of  feveral  little  balls,  or  transparent  veficulse,  which 
are  called  ova;  the  number  of  which,  according  to  Dr 
Haller,  is  found  to  be  fifteen  and  upwards ; tho’ Sabatier 
fays  they  are  about  ten  or  twelve,  fometimes  more, 
foinetimes  lefs  ; and  that  the  liquor  contained  in  them 
has  ail  the  qualities  of  lymph.  The  fpongy  fubftance 
furrounds  each  of  thefe  veficulas  very  clofely,  and  feems 
likewife  to  furnifh  them  with  diftind  fpongy  coverings 
or  callces.  Thefe  veficulae  are  to  be  carefully  diftin- 
guifhed  from  other  preternatural  one.^,  termed  hyda* 
tides. 

The  ligaments  of  the  ovaria  lie  in  the  edges  of  the 
pofterior  pinions  of  the  ligamenta  lata,  much  in  the 
fame  manner  as  the  umbilical  vein,  in  the  anterior  or 
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umbilical  ligament  of  the  liver.  They  are  round  ropes 
of  a filamentary  texture,  fixed  by  one  extremity  to 
the  corner  of  the  fundus  uteri,  a little  above  and  be- 
hind the  level  of  that  fundus.  They  were  formerly 
believed  to  be  hollow,  and  looked  upon  as  vafa  defe- 
rentia. 

Tuba  Falloplana*  The  Fallopian  tubes  are  two  flac- 
cid, conical,  and  vermiform  canals,  fituated  more  or 
lefs  tranfvcrfely  on  each  fide  of  the  uterus,  between  the 
fundus  and  the  lateral  parts  of  the  pelvis,  and  included 
in  the  anterior  duplicaturcs  or  pinions  of  the  ligamenta 
lata. 

Each  of  them  is  fixed  by  its  narrow  extremities  in 
the  corner  of  the  fundus  uteri,  into  which  it  opens,  tho’ 
by  fo  narrow  a dud,  as  hardly  to  admit  a large  briftle. 
From  thence  their  diameter  augments  by  degrees  alt 
the  way  to  the  other  extremity,  where  it  is  about  one- 
third  part  of  an  inch.  The  body  of  the  tubse  goes  in 
a winding  courfe,  and  their  large  extremity  is  bent  to- 
ward  the  ovaria. 

Thefe  large  extremities  are  irregularly  round,  and 
terminate  by  a narrow  orifice,  a little  plaited  and  turned 
toward  the  ovarium,  where  it  prefently  expands  in  form 
of  a membranous  fringe,  full  of  plaits  and  incifures. 
Thefe  fringes  are  called  the  broad  ends  of  the  Fallopian 
tubes. 

The  breadth  of  the  fringe  is  not  equal  in  all  parts. 
Its  circumference  is  in  a manner  oval,  and  the  longeft 
fegment  of  the  fringe  reaches  to,  and  is  fixed  in  the 
ovarium.  The  folds  are  djljivored  like  laminae  on  the 
concave  fide. 

Thefe  tubes  are  compofed  of  flefhy  fibres,  whereof 
fome  are  longitudinal,  and  fome  obliquely  circular,  with 
an  intertexture  of  another  very  fine  fubftance. 

The  anterior  pinions  of  the  ligamentum  latum  fervo 
for  a common  or  external  coat  to  both  tuba?,  and  alfa 
to  connect  them,  in  the  fame  manner  as  the  mefentery 
connefts  the  inteftines.  From  thence  the  tubas,  and 
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cfpedally  their  fringes,  come  to  be  loofe,  and  their  di- 
redion  to  be  very  impcrfcdly  determined  in  the  greatefl 
part  of  the  figures. 

Their  cavity  is  lined  by  a foft  glandular  membrane, 
which  is  plaited  longitudinally,  almoft  like  the  inner 
furface  of  the  afpera  artcria;  and  thcfe  folds  arc  ftrong* 
cr  and  broader  near  the  great  extremities,  than  any 
where  elfe.  Their  fubllance  feems  to  be  fpongy,  and 
the  interftices  between  them  arc  moiftened  more  or  lels 
by  a fluid,  which  is  continually  difeharged  there. 

Blood^veJJels.  The  blood-veflels  of  thefe  parts  are  of 
difi'erent  kinds,  viz.  the  hypogaftric  arteries  and  veins, 
the  ramifications  of  which  belong  chiefly  to  the  body 
of  the  uterus  ; the  fpermatic  veflels,  and  the  two  vaf- 
cular  ropes,  called  ligamenta  rotunda^  which  might  be 
more  properly  termed  the  vafcular  ropes  of  the  uterus  or 
of  the  ligamenta  lata* 

The  hypogaftric  branches  are  arterial  and  venal  ra- 
mifications, arifing  from  the  artery  and  vein  of  the  fame 
name ; which  having  reached  the  lateral  edges  of  the 
uterus,  arc  diftributed  to  all  the  parts  thereof,  both  in- 
ternal and  external,  forming  a great  number  of  incur- 
vations and  particular  intertextures. 

The  arteries  of  one  fide  communicate  both  upon  the 
uterus,  and  through  its  whole  fubftance,  with  thofe  of 
the  other  fide,  and  the  arterial  ramifications  of  each 
fide  form  numerous  anaftomofes  with  each  other.  The 
veins  communicate  together  on  each  fide  in  the  fame 
manner ; and  all  thcfe  blood-velfels  communicate  like- 
wife  with  the  fpermatic  veflels,  with  the  vafcular 
ropes  of  the  ligamenta  lata,  and  with  the  bsemorrhoi- 
dales. 

Thefe  frequent  anaftomofes  may  be  demonftrated  by 
injeding  or  blowing  into  the  hypogaftric  veflels,  ha- 
ving firit  made  proper  ligatures  to  prevent  the  liquor  or 
air  from  running  into  other  parts.  The  extremities  of 
thefe  arteries  terminate  and  open  into  the  cavity  of  the 
uterus,  as  has  been  already  faid  \ and  there  is  this  pe- 
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culiar  to  the  veins,  that  they  communicate  with  thehae-* 
morrhoidalcs,  and  confequently  with  the  vena  portae. 

The  fpermatic  veffels  have  nearly  the  fame  origin  in 
females  as  in  males,  and  likcwlfe  the  fame  courfe  and 
intertextures ; hut  they  never  pafs  out  of  the  abdomen, 
being  w^holly  diftributed  to  the  ovaria  and  tubes ; and 
they  communicate  with  the  uterinehypagaflrics,  and  with 
'the  vafcular  ropes  of  the  ligamenta  lata.  The  veins  are 
very  large  in  proportion  to  the  arteries ; and  thefe  vef- 
fels fend  out  lateral  ramifications,  which  fecm  to  com-i 
municate  with  the  meferaicse  and  vena  portas. 

The  vafcular  ropes,  commonly  called  the  round  liga- 
ments^ are  two  long  fmall  fafciculi  of  arteries,  veins,  and 
ligamentous  fibres,  interwoven  and  connecled  toge- 
ther by  a fine  cellular  fubflance ; and  they  run  in  the 
great  duplicature  of  the  ligamenta  lata,  from  each  cor- 
ner of  the  fundus  uteri,  as  far  as  the  annular  openings 
of  the  abdominal  mufcles. 

In  this  courfe,  each  rope  thrufls  outward  or  ralfes 
the  anterior  lamina  of  the  duplicature,  which  confer 
quently  gives  a kind  of  coat  to  thefe  vafcular  fafciculi, 
and  makes  them  appear  like  diftinft  ropes  conncded 
to  this  forefidc  of  the  dupHcatures. 

They  feem  to  arife  from  the  communication  between 
the  vafa  fpermatica  and  hypogaftrica,  and  might  be  rec- 
koned a particular  continuation  of  the  fpermatic  veffels. 
The  difpofilion  of  their  adhefions  to  the  angles  of  the 
fundus  uteri,  with  refped  to  that  of  the  tubes  and  liga- 
ments of  the  ovaria,  which  lie  all  near  each  other,  is 
this:  The  tubes  lie  higheft.  the  ligaments  of  the  ovaria 
mod  backward,  and  the  vafcular  ropes  forward,  and  a 
little  lower  than  the  ligaments  of  the  ovaria. 

Afterwards  they  run  in  a courfe,  nearly  rcfembling 
that  of  the  fpermatic  veffels  in  males,  pafs  out  of  fhe 
abdomen,  through  the  openings  of  the  abdominal  muf- 
cles,  and  are  loll  in  the  fat  of  the  upper  and  middle 
parts  of  the  groins.  As  they  pafs  out  of  the  abdo- 
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men,  they  are  accompanied  by  a production  of  the 
cellular  portion  of  the  peritonseum,  as  the  fperniatic 
rope  in  men,  and  by  a fal’ciculus  of  fleftiy  fibres,  repre- 
fenting  a kind  of  cremafier. 

Nerves^  ly?nphaticsy  &c»  Befides  all  the  veflels  hi- 
therto mentioned,  we  obferve  nerves  and  lymphatics, 
to  which  we  may  add  the  laCtiferous  duds  that  are  fcen 
in  an  advanced  pregnancy.  The  nerves  come  from  the 
lumbares,  facri,  and  fympathetici  maximi,  in  the  fame 
manner  as  in  males.  The  lymphatic  vefiels  run  chiefly 
in  the  coats  continued  from  the  peritonaeum. 

Pubis.  The  pubis  is  that  broad  eminence  at  the  lower 
part  of  the  hypogaftriupi,  between  the  two  inguina,  on 
which  the  hairs  grow  at  a certain  age,  called  in  Latin 
by  the  fame  name,  and  almoft  of  the  fame  kind  with 
thofe  found  under  the  axillae.  This  eminence  i*  owing 
to  a particular  thicknefs  of  the  membrana  adipofa  which 
covers  the  fore  part  of  the  ofla  pubis,  and  fome  fmall 
portions  of  the  neighbouring  mufcles. 

Sinus  and  ala.  The  longitudinal  cavity  which  reaches 
from  the  middle  and  lower  part  of  the  pubes,  wdthin  an 
inch  of  the  anus,  was  by  the  ancients  termed ; and 
they  called  the  lateral  parts  of  the  cavity  ala^  which  is 
a more  proper  name  than  that  of  lahia^  commonly  gi- 
ven to  them.  The  places  where  the  alas  are  joined 
above  and  below,  are  termed  commijfures ; and  may 
like  wife  be  called  the  extremities  or  angles  of  the  Jtnus. 

The  alae  are  more  prominent,  and  thicker  above  than 
below,  and  lie  nearer  each  other  below  than  above. 
They  are  chiefly  compofed  of  the  Ikin,  cellular  fub- 
ftance,  and  fat.  The  exterior  (kin  is  a continuation  of 
that  of  the  pubes  and  inguina.  It  is  more  or  lefs  even, 
and  furnifhed  with  a great  number  of  glandular  corpuf- 
cles,  from  which  a whitifli  ceruminous  matter  may  be 
exprefled  ; and  after  a certain  age  it  is  likewife  covered 
in  the  fame  manner  with  the  pubes. 

The  inner  fide  of  the  alas  is  fomething  like  the  red 
portion  of  the  lips  of  the  mouth  ^ and  it  is  diftinguifhed 
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every  where  from  the  external  fide  by  a kind  of  line, 
in  the  fame  manner  as  the  red  portion  of  the  lips  from 
the  reft  of  the  Ikin ; being  likewife  thinner  and  fmooth- 
cr  than  the  outward  fkin.  A great  number  of  pores 
arc  obfervable  in  it,  and  alfo  numerous  glandular  cor* 
pufcies,  which  furnifh  a liquor  more  or  lefs  febaceous ; 
and  thefe  corpufcles  arc  larger  near  the  edges  than  in 
the  other  parts. 

Lacurns.  Near  the  inner  edge  of  the  inner  furfaces 
of  the  alas,  on  each  fide  of  the  orifice  of  the  vagina, 
we  find  a fmall  bole  more  vifible  than  the  reft.  Thefe 
two  holes  are  termed  lacuna  ; and  they  communicate 
by  two  fmall  diifts  with  the  fame  number  of  follicular 
bodies  lying  in  the  fubftance  of  the  alae,  and  which 
may  be  looked  upon  as  fmall  profiates  anfwering  to 
the  glandulae  proftaticse  inferiores  in  males.  When 
compreffed,  they  difeharge  a vifeid  liquor. 

Above  the  fuperior  commiffure,  a thin  flat  ligament 
runs  down  from  each  fmall  branch  of  the  ofla  pubis, 
which  penetrates  the  fat  in  the  fubftance  of  each  ala, 
and  is  loft  therein  infenfibly  near  the  edge.  Thefe 
may  be  looked  upon  as  the  ligamenta  fufpenforia  of  the 
alse.  The  inferior  commiffure  of  the  alse  is  very  thin, 
or  like  a membranous  ligament;  and,  together  with 
the  neighbouring  parts  of  the  inner  fide,  it  forms  a 
foffula,  termed  navicularis^  or  fcaphoides^  The  fpacc 
between  the  inferior  commiffure  and  anus,  termed 
rinaum^  is  about  a large  finger’s  breadth  in  Icngtbt 

The  other  external  parts  are  fituated  in  the  finus, 
and  hid  by  the  alae.  Diredly  under  the  fuperior  com- 
miffure, lies  the  clitoris,  with  its  cover,  called  frapu* 
Hum,  A little  lower  is  the  orifice  of  the  urethra  ; and 
below  that  is  the  orifice  of  the  great  canal  of  the  ute- 
rus. The  circumference  of  this  orifice  is  bordered, 
cither  by  a membranous  circle,  called  hymen,  or  by 
flefhy  portions,  termed  caruncula  myrtiformes.  On  each 
fide  of  the  clitoris  begins  a very  prominent  fold,  like  a 
crifta,  which  runs  down  obliquely  on  each  fide  of  the 
' orifice 
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orifice  of  the  urethra.  Thefe  folds  are  termed  nympha^ 
and  they  might  like  wife  be  named  crifia  clytondis.  On 
each  fide  of  the  great  orifice  lies  the  fmall  proftatic  hole 
already  deferibed. 

Clitoris,  The  clitoris  appears  at  firft  fight  like  a fmall 
imperforated  glans.  Its  upper  and  lateral  fides  are  co- 
vered by  a kind  of  prssputium,  formed  by  a particular 
fold  of  a portion  of  the  inner  fide  of  the  alas ; which 
appears  to  be  glandular,  and  to  difeharge  a certain 
moifture  ; and  its  infide  is  granulated. 

By  di(rc<^ion,  we  difeover  in  the  clitoris  a trunk  and 
two  branches,  as  in  the  penis,  made  up  of  a fpongy 
fubftance,  and  of  very  elaftic  coats,  but  without  any 
urethra.  This  fubftance  may  be  inflated  cither  by  air 
cr  anatomical  injedions  into  the  artery,  &c.  The 
trunk  is  divided  into  two  lateral  parts  by  a middle  fep- 
turn,  from  the  bifurcation  to  the  glans,  where  it  is  in* 
fenfibly  loft. 

The,  bifurcation  of  the  trunk  is  on  the  edge  of  the 
cartilaginous  arch  of  the  offa  pubis ; and  the  branched, 
which  refcmble  the  roots  of  the  corpora  cavernofa,  are 
inferted  in  the  inferior  rami  of  thefe  bones,  and  in  thofe 
of  the  ofla  ifehium,  where  they  terminate  by  degrees ; 
but  there  is  fometimes  a membranous  tube  bn  each 
fide,  which  reaches  to  the  tuberofity  of  the  ifehium. 

The  trunk  of  the  clitoris  is  fuftained  by  a ligamen- 
tum  fufpenforium  fixed  in  the  fymphyfis  of  the  oflTa  pu- 
bis, and  containing  this  trunk  in  its  duplicature,  nearly 
as  in  the  other  fex. 

Four  mufcles  or  fafciculi  of  flefhy  fibres  arc  inferted 
in  the  trunk  of  the  clitoris,  two  on  each  fide.  One  of 
them  runs  down  on  the  forefide  of  the  neighbouring 
corpus  cavernofum,  and  is  inferted  by  a tendinous  or 
aponeurotic  portion,  partly  in  the  extremity  of  the  cor., 
pus  cavernofum,  and  partly  in  the  tuberofity  of  the  if- 
chium.  1 hefe  two  mufcles  are  called  erehores  ; but 
the  name  of  ifchio-cavernoft  would  be  more  proper. 

The  oihcr  mufcle  on  each  fide  lies  under  the  former, 
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and  runs  down  on  the  fide  of  the  urethra  and  great 
orifice  of  the  uterus  all  the  way  to  the  anus ; incrcafing 
gradually  in  breadth  in  its  paffage,  aqd  terminating 
partly  like  that  which  is  called  accelerator  in  males. 

Thefe  two  mufcles  furround  very  clofely  the  lateral 
parts  of  the  urethra  and  of  the  great  orifice.  They 
expand  very  much  as  they  defcend,  and  are  fpread  on 
the  lower  and  lateral  parts  of  the  great  orifice  ; for 
which  reafon  feveral  anatomifts  have  looked  upon  them 
as  mufcular  fphinders.  All  thefe  four  mufcles,  and 
efpccially  the  two  latter,  are  oftentimes  almoft  covered 
with  fat. 

The  biood-veffels  of  the  clitoris  come  chiefly  from 
the  hypogaflricas,  and  the  nerves  from  the  fecond  and 
third  pairs  of  the  nervi  facri ; by  means  of  which  they 
communicate  with  the  inferior  mefcnteric  plexus,  and 
with  the  great  fympathctici. 

Nympha,  The  nymphae,  criflas  clitoridis,  or,  as  they 
may  like  wife  be  termed,  ala  minor  es  five  interna^  are 
two  prominent  folds  of  the  inner  fkin  of  the  great  or 
external  alas,  reaching  from  the  praeputium  of  the  cli- 
toris  to  the  two  fides  of  the  great  orifice  of  the  uterus. 
They  begin  very  narrow ; and  having  increafed  in 
breadth  in  their  courfe  downward,  they  are  again  con- 
tracted at  their  lower  extremity. 

They  are  of  a fpongy  fubftance,  intermixed  with 
glands ; feveral  of  which  may  be  perceived  by  the  na- 
ked eye.  Their  fituation  is  oblique,  their  upper  ex- 
tremities lying  near  each  other,  and  the  lower  at  a 
much  greater  diftance.  In  married  women  they  are 
more  or  lefs  flaccid  and  decayed. 

Urethra.  By  the  urethra  in  females,  we  mean  the 
urinary  dud  ; the  orifice  of  which  is  between  the  nym- 
phse  below  the  glans  of  the  clitoris.  The  fides  of  this 
orifice  are  a little  prominent  and  wrinkled,  and  perfo- 
rated by  fmall  lacunas,  from  which  a vifeid  or  mucila- 
ginous liquor  may  be  fqueezed.  In  time  of  pregnancy, 
this  orifice  is  fometimes  drawn  a little  inward. 
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The  body  of  the  urethra  is  a fpongy  du6t  of  the  fame 
ftrufture  as  in  males,  but  much  fhortcr,  fituated  di- 
reclly  under  the  trunk  of  the  clitoris,  and  above  the 
great  canal  of  the  uterus,  adhering  to  each  of  thefe  ca- 
nals between  which  it  lies  by  membranous  filaments. 
It  pafles  under  the  cartilaginous  arch  of  the  ofla  pubis, 
and  terminates  by  an  oblique  opening  at  the  neck  of 
the  bladder,  being  bent  a little  downwards  between  its 
two  extremities. 

The  internal  membrane  of  the  urethra  is  a little  plait- 
ed, and  perforated  by  fmall  holes,  which  communicate 
with  folliculi,  lying  hid  in  its  fubftance,  as  in  males. 
If  we  blow  into  one  of  thefe  holes,  we  obferve  a fmall 
canal  to  be  inflated,  which  runs  from  without  inwards, 
and  terminates  in  fome  places  by  a kind  of  facculus,  by 
comprelTing  which  a vifeid  liquor  is  difeharged. 

The  continuation  of  this  membrane,  which  lines  the 
neck  of  the  bladder,  forms  likewife  feveral  rugse,  more 
or  lefs  equal ; but  that  which  lines  the  cavity  of  the 
bladder  is  wrinkled  in  an  irregular  manner  when  the 
bladder  is  empty. 

The  vagina.  The  great  canal,  formerly  called  the 
neck  of  the  uterus,  is  fituated  below  the  urethra,  and 
above  the  extremity  of  the  inteftinum  redum,  a little 
obliquely,  being  more  raifed  on  the  inner  and  back 
part  than  on  the  outer  and  fore  part. 

Its  inner  or  pofterior  extremity  joins  the  extremity 
of  the  body  of  the  uterus,  and  furrounds  its  orifice 
much  in  the  fame  manner  as  the  duodenum  furrounds 
the  pylorus,  or  as  the  ileum  is  furrounded  by  the  C2e^ 
cum  and  colon. 

The  anterior  extremity  forms  the  great  orifice,  which 
lies  under  that  of  the  urethra,  and  above  the  foflula  of 
the  inferior  commiflure  of  the  alae. 

The  body  of  the  canal  is  chiefly  made  up  of  a fpongy 
fubftance,  interwoven  with  numerous  blood* vcflels ; 
and  it  is  commonly  longer  and  narrower  in  virgins  than 
in  married  women. 
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Its  inner  or  concave  furface  has  feveral  tranfverfe  ru- 
gae, and  is  covered  by  a particular  membrane.  The 
rugae  are  formed  by  oblong  narrow  eminences,  incur- 
vated  like  portions  of  arches,  placed  very  near  each 
other,  and  d^fpofed  in  fuch  a manner  as  to  divide  the 
cavity  of  the  canal  into  an  upper  and  lower  fide. 

By  the  union  of  the  extremities  of  the  upper  and 
lower  rugae,  a kind  of  raphe  or  future  is  formed  on  the 
right  and  left  Tides  ; and  both  arches  are  fometimes  in- 
terfefted  in  the  middle,  and  fo  form  two  half  arches ; 
but  in  this  there  is  fome  variety. 

In  general,  thefc  arches  are  very  confiderable  in 
young  perfons  ; become  gradually  more  fupcrficial  in 
married  women,  5ind  are  quite  loft  in  time  of  delivery. 
The  inner  or  pofterior  extremity  of  this  great  canal 
furrounds  the  orifice  of  the  uterus  a little  obliquely,  in 
fuch  a manner  as  that  the  upper  fide  of  the  canal  lies 
very  near  the  orifice,  and  the  lower  fide  at  a greater 
diftancc  from  it ; and  this  makes  the  extremity  of  the 
uterus  appear  to  advance  more  into  the  canal  on  the 
lower  than  on  the  upper  part. 

Circulus  membranofus.  The  exterior  or  anterior  extre- 
mity of  the  great  canal  in  virgins,  and  efpccially  before 
the  firfl:  eruption  of  the  menics,  is  commonly  bordered 
by  circular  membranous  folds  of  different  breadths,  more 
or  lefs  fmooth,  and  foraetimes  femilunar  5 which  in 
fome  fubjeSs  leaves  but  a very  fmall  opening,  in  others 
a larger  opening ; and  in  all  renders  the  external  ori- 
fice narrower  than  the  reft  of  the  cavity.  This  fold, 
called  hymen,  is  formed  by  the  union  of  the  internal 
membrane  of  the  great  canal  with  that  on  the  infide  of 
the  alas,  and  reprefents  a membranous  circle  of  differ- 
ent breadths,  and  fometimes  uneven. 

Caruncul<je*  This  membranous  circle  is  commonly 
ruptured  after  the  confuinmation  of  marriage  ; is  quite 
loft  in  delivery,  and  afterwards  only  fome  irregular  por- 
tions of  it  remain  ; which,  from  their  fuppofed  refem- 
bfance  to  myrtle-leaves,  have  been  termed  caruncula 
myrtiformes*  This  circle  may  like  wife  fuffer  fome  dif- 
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order  by  too  great  a flux  of  the  menfes,  by  imprudence, 
levity,  and  other  particular  accidehts. 

Plexus  retiformis.  Each  fide  of  the  anterior  portion 
of  the  great  canal  is  covered  exteriorly  by  a thin,  broad, 
cavernous,  and  vafcular  plexus,  called  the  plexus  retU 
formis  of  that  canaL  Thefe  two  planes  run  down  on 
each  fide  of  the  clitoris  behind  the  nymphse,  and  like- 
wife  cover  the  urethra  like  a collar,  before  they  are 
fpread  on  the  great  canal. 

This  plexus  is  ftridly  united  to  the  mufcular  por- 
tions, commonly  taken  for  accelerators  or  conftridors, 
lying  between  thefe  portions  and  the  lateral  parts  of  the 
urethra  and  of  the  great  canal. 

This  plexus  may  be  inflated  by  air  like  a flaccid 
fpleen,  or  like  the  fpongy  fubftance  of  the  clitoris,  with 
which  it  fecms  to  have  fome  communication  ; and  on 
this  account  the  lateral  portions  of  this  reticular  plexus 
have  been  named  the  internal  crura  of  the  clitoris.  It 
is  a kind  of  rcte-mirabile,  compofcd  of  veflels  which 
come  chiefly  from  the  hypogaftricae. 

It  (till  remains  to  be  obferved,  that  on  each  fide  of 
the  bottom  of  the  pelvis,  in  both  fexes,  oppofite  to  the 
lower  part  of  the  bladder,  there  is  an  aponeurotic  or 
tendinous  ligament,  which  runs  over  the  inner  furface 
of  the  mufculus  obturator  internus  from  before  back- 
ward. The  anterior  extremity  of  this  ligament  is  fixed 
on  one  fide  of  the  middle  portion  of  the  fymphyfis  of 
the  ofla  pubis,  and  the  poflerior  extremity  to  the  mid- 
dle part  of  the  ligameiitum  facro-fciaticura,  formerly 
deferibed. 

A little  above  the  elongation  called  the  neck  of  the 
bladder,  there  is  another  ligaracntary  expanfion  on 
each  fide  of  the  bladder ; the  fore  part  of  which  is  nar- 
row, and  fixed  to  the  anterior  extremity  of  the  liga- 
ment already  mentioned ; and  the  broad  poflerior  part 
to  the  fide  of  the  bladder.  Thefe  two  lateral  expan- 
fions  may  be  looked  upon  as  proper  ligaments  of  the 
bladder,  by  which  it  is  connefted  to  the  inner  fide  of 
both  ofl'a  pubis. 
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Explanation  of  TAB. 

1.  Trachea. 

2.  The  internal  jugular  vein. 

3.  The  fubclavian  vein. 

Vena  cava  defeendens. 

5.  The  right  auricle  of  the  heart. 

6.  The  right  ventricle,  the  pericardium  being  removed. 

7.  Part  of  the  left  ventricle. 

8.  Aorta  afeendens. 

9.  Arteria  pulmonalis. 

10.  The  right  lobe  of  the  lungs,  part  of  which  is  cut 
off  to  (how  the  great  blood- veffc Is. 

'11.  The  left  lobe  of  the  lungs. 

12.  The  diaphragm. 

13.  The  liver. 

1^,  The  ligamentum  rotundum. 

15.  The  bottom  of  the  galhbladder  projeding  beyond 

the  anterior  edge  of  the  great  lobe  of  the  liver. 

16.  The  ftomach,  preffed  by  the  liver  toward  the  left 

fide. 

1 7.  The  fmall  guts. 

18.  The  fplecn. 

Explanation  of  TAB.  X. 

1.  The  under  fide  of  the  liver. 

2.  Ligamentum  rotundum. 

3.  The  gall-bladder. 

4.  The  pancreas. 

5.  The  fpleen. 

6.  The  kidney. 

7.  Aorta  defeendens. 

8.  Vena  cava  afeendens. 

9.  The  emulgent  vein. 

10.  A probe  under  the  fpermatlc  veflelsand  the  arteria 

mefenterica  inferior,  and  over  the  ureters. 

1 1.  The  ureter. 

1 2.  The  iliac  veflels. 

13.  The  redum  inteftinum. 

14.  The  bladder  of  urine. 
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A. 

A Bdomen  defcribcd,  306.  Inte- 
jtx.  gumcnts  of  it,  307.  Its  cavity, 
308. 

Alse  minores,  five  internse,  a name  of 
the  nymphse,  465,  468. 

Antiproftatae  dcfcribed,  444. 

Anus,  336. 

Aorta,  receives  the  blood  from  the  left 
ventricle  of  the  heart,  219.  \ 

defcendens,  219. 

Appendices  epiploicas,  393. 
Appendicula  vermifo'rmis,  33  T. 
Aquedudls  of  Cotunnius,  150. 

Arbor  vitae,  34. 

Areda  of  the  breads  defcribed,  ao6. 
Arteria  pulmonaris,  219. 

* fpinales,  34. 

coronariae,  221. 

hepaticse  propriae,  372. 

umbilicales,  420. 

Auriculae  of  the  heart,  219.  Appen- 
dix of  the  left,  221. 

B. 

Bafilic  vein,  451,  458. 

Bile,  account  of  it,  394.  Secretion, 
Bladder,  its  fituation,  figure,  and  di- 
vifion,  410.  Its  ftrudbure,  ih.  Its 
blood-veffels  and  nerves,  428. 

Blood  and  juices,  their  nature,  244. 
Its  heat,  ib.  The  vapour,  exhalation 
from  it,  245.  Craflamentum.  ib. 
Pleuritic  crufts,  how  formed,  246. 
Sea-falt  in  the  blood,  247.  Earth, 
ib.  Iron,  ib.  Air,  ib.  Experiments 
with  different  fubftances,  ib.  The 
blood  analyfed,  248.  Viewed  with 
a microfeope,  249.  Diameter  of  its 
globules,  250.  Fibres,  ib.  Scrum, 
ib.  Caufe  of  its  rednefs  confidcred, 
297. 

Blood-veffels : two  different  kinds  of 
them  in  the  lungs,  237. 

Brain  and  its  appendages  defcribed,  lo. 
Bronchiae  deferjbed,  268. 

C. 

Calamus  fcrlptorius,  33. 

Capfula  Gliffoni,  370. 

Capfulae  atrabiliariae,  414. 

renales,  ib. 

Cartilagines  crico-thyroidea:,  T75. 

crico-arytenoidesE  pofteriores,  ib. 

crico-ar^'tenoidsese  lateralcs,  ib, 
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Cartilage  thyroidasa,  174. 

cricoides,  1 75. 

Caruncula  lachrymalis,  96.  Of  tho 
urethra,  441. 

Carunculse  myrtiformes,  470.  Why 
fo  called,  ib.  Defcribed,  ib. 
Centrum  ovale  of  the  brain,  23. 
Cerebellum  defcribed,  32. 

Cerebrum  defcribed,  22. 

Cheeks  dcfcribed,  160,  Mufcics  of 
them,  262. 

Chryftalline  lens,  its  dcnfity  and  re- 
fracting power,  109. 

Cilia  defcribed,  95. 

Circulation  of  the  blood,  225,  260. 
Circulus  membranofus  defcribed,  470, 
Clitoris  defcribed,  467.  Its  trunk  and 
mufcles,  ib.  Origin  of  its  bleed- 
veffels,  468. 

Cochlea  of  the  ear,  143. 

Ccecum  : a divifion  of  the  inteftines 
fo  called,  331.  Its  nerves,  345. 
Colon  : an  inteftine,  332.  Nerves  of 
its  arch,  345.  Of  its  laft  convolu- 
tions, ib. 

Concave  glaffes,  their  ufe,  113, 

Cor,  214. 

Corpora  albicantia,  45, 

— — fimbriata, 

-• — cavernofa,  442. 

pyramidalia,  36. 

— — ftriata,  their  defeription  and 
fituatisn,  28. 

Corpus  callofum,  42. 

Coughing,  299. 

Cremafter  mufcle,  its  defeription,  ori- 
gin, and  ufe,  430. 

Crifta  clitoridis,  467. 

D. 

Dartos  mufcle  defcribed,  428. 
Deglutition,  193. 

Diaftole,  what,  225. 

Digeftion,  how  performed,  346. 
Diftance  confidered,  126. 

Du6l,  thoracic.  Its  difference  of  fizt 
in  different  fubjcdls,  305. 

Ductus  aurls  palatinys,  145. 

cholcdochus,  373. 

— - — cyfticus,  ib. 

cyfto-hepatici,375. 

— -■  ■ hepaticus,  371. 

—  inciforii,  1 25. 

-i"-.  ■ lachr^^malis,  124. 

Hh 


Ductus 
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Dudus  l3<5Hferi,  ’ZOjr. 

— pancreaticus,  385. 

— — tljoracicus,  305. 

Virfun<;i,  385. 

Duodenum,  a divifion  of  the  inteftine 
fo  called,  3Z4.  Strudlure,  325. 
Glands,  326.  Arteries  and  veins, 
34^.  Nerves,  345. 

Dura  ■ mater,  its  f-kaation,  divifion, 
compofitiim,  &c.  ir. 

E. 

Ear,  130.  Mufcles,  133.  Arteries, 
135.  The  l»ony  parts  of  it,  136. 
Internal  foft  parts,  163. 

Epidydimis  defcribed,  431. 

Epiglottis,  it.t  figure,  178. 

75-  Its  fituation  and  compoS- 
tion,  ib.  The  orbits,  ib.  Humours 
and'  capfuloB.  77.  Mufcles  of  the 
globe,  86.  Their  number,  names, 
fituation,  and  ufe,  87.  Nerves,  99. 
Veffels  and  appendages,  98. 

F. 

JPeneftra  ovahs,  138. 

Foramen  laccrum,  20. 

Fornix,  defcrijxtion  of  it,  a6. 

G. 

Generation;  male  parts  of,  427. 

■■female,  458. 

Glandula  pinealis,  32 . 

— pituitaria,  30. 

— lachrymaiis,  93. 

Clandul®  amygdalse,  179, 192. 

arytcnoidaiae,  1 76. 
bronchiales,  276. 
buccalcs,  189. 
ceruminofag,  135, 
ciliare?,  95. 
congiobata:,  i86, 
iabiales,  189. 
linguales,  ib. 
niaKillares,  189. 
moinres,  ih. 

Pacchioni,  58. 
palatinae,  ib. 
pa’-otides,  189. 
renales,  414. 
falivalrs,  189. 
fublinguales,  189. 

Gians  penis  defcribed,  440. 

Globe  or  ball  of  the  eye,  77.  its  com* 
pofition,  coats,  humours,  &c.  ib. 
Glottis,  177. 

Gums  drfcribed,  t6o. 

H. 

Head,  9. 

Hearing,  152.  Produced  by  the  vi- 
brations of  the  air,  153. 

Hear#,  particular  fituation  of  it,  2I4. 
Ul'es.flelhy  fibres,  fubftance,  &c.  224. 
Its  phyficlogy,  226. 

Heart,  innate  motion,  230, 


Hepar,  365. 

Hiccup,  300. 

Humours  of  the  eye,  83. 

Hymen,  a membranous  circle  fo  called. 
466.  * 

I. 

Jejunum,  a divifion  of  the  inteftines  fo 
called,  317.  Its  fituation  and  fizc, 
ib.  Its  ftrud^iure,  ib.  Its  arteries, 
341.  Nerves,  345. 

Ileum,  an  inteftine  fo  called,  3x9.  Its 
fituation  and  Uruilure,  ib.  Its  blood- 
veflels,  &c.  342. 

Incus  of  the  ear  defcribed,  138. 
Infundibulum,  30. 

IntcfHnes,  321.  Their  fituation,  fize, 
and  divifion,  ib.  Their  llrudure, 
321.  Their  blood- veflels,  341. 
Inteflinum  cscuni,  its  fituation  and 
flrudlure,  331. 

colon  ; its  fituation,  &c.  173,  Its 

cells,  ib. 

duodenum,  324. 

ileum,  329. 

7 rcaum,  336. 

Iris,  80. 

Iter  ad  quartum  ventrkulum,  31. 

K. 

Kidneys  ; their  fituation,  figure,  and 
divifion,  407.  Their  blood-veflels, 
ib.  Coats,  408.  Subflance,  410. 
Pelvis,  41 1. 

h. 

La’  .yrinth  of  the  ear,  141. 

Lacunx  of  the  urethra,  444.  Of  the 
parts  of  generation  in  women,  466, 
JLarynx,  174.  Its  ligaments  and  muf- 
cles,  177.  How  divided,!^. 
Ivanghter,  300. 

Tien,  383.  The  human  ore  very  dif- 
ferent from  that  of  hrutc-s,  385. 
Ligamcn.ta  tarf  rum  lata,  92. 
jLigamentum  veficx  fufpenforium,446. 

ciliare,  80. 

coronarium,  368. 

hepatic  fufpenforium,  improper- 
ly fo  called,  368. 

intermaxiilare  defcribed,  203. 

• — pubis  iwterofleum,  281. 

Light,  how  its  vays  are  refiatfied,  &c^ 
106. 

L'ps  deferi’^ed,  160.  Great  variety  i:t 
their  mufcles,  162.  Erumeration 
of  them,  ib.  ,U])per  lip  fomerimes 
moved  by  the  mufcie««  of  the  nofe,;i. 
Lobes  of  the  liver  defcribed.  366. 
Lobulus  S})igelii,  the  fmall  lube  of  the 
liver  defcribed,  367. 

Live.",  its  external  coats,  375.  Re- 
marks on  its  veflels,  378. 

Lungs,  their  veflels,  267.  Ufe,  277, 

— general  ai-d  particular  fituation, 
figure 
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and  divifion,  267.  LoTSes, 
4268.  Stru61ure,  ib.  Coats,  ib.  In- 
terlobular fubftance,  269.  VefleJs, 
270.  Nerves,  272.  Lymphatic 
vcffels,  1^.  Ligaments,;^. 

M. 

jM'alleus  of  the  ear  defcribed,  139. 

^Vlamms  defcrjbed,  204.  Their  body, 
ib.  Corpus  adipofum,  205.  Arte- 
ries, vciiiSj  and  nerves,  207.  Ufes, 
208. 

Ahlli  cation,  193. 

IVTeatus  cxternusdefcribed,I36.  Want- 
ing in  children,  ib. 

internus,  144. 

Mcdiaftiniim  defcribed,  209. 

“ — — fcroti,  428. 

Medul'a  oblongata,  35.  Its  fuhftance, 
ib,  Produi5Iinns,'36. 

— fpfnalis  defcribed,  40.  Subdacce 

and  body,  41.  Prodisdlions,  42. 

Membrana  arachnoidea.  42.  < 

conjundliva  defcnbcd,  93. 

■ — - Rnyfchiana,  80. 

— tympani,  165.  Haller’s  opinion 
of  its  perforation,  ib. 

SVIefentery  defcribed,  338.  Its  divl- 
iioi},  ib.  StriidluT^,  339. 

Mefocoion,  338. 

-Motion,  penitaitic,  of  the  inteftincs, 
320,  358. 

Mouth,  1 59.  "Meaning  of  the  word, 
ib.  Its  external  and  internal  parts, 
ib.  160.  ^ 

Myopes,  why  fo  called,  II3. 

N. 

Nates  cereliri,  28 

Navicu'ans,  the  fofliila  fo  called,  44^. 

Nerves  of  the  brain  and  fpinai  marrov/, 
43.  Of  the  medulla  oblongata,  ib. 
Lirll  and  fecond  pair,  jb.  Third 
j>uir,  45.  Fourth  pair,  ib.  Fiftlvand 
hxth  pairs,  46.  Seventh,  eighth, 
and  ninth  pairs,  47.  TeritJi  pair, 
48.  Nerves  of  the  medulla  fpinalis 
©numerared,  48,  49.  Thtir  pro- 
ductions 50.  Nerves  of  the  nofe, 
J?6.  Ot  the  lungs,  very  numerous, 
272.  Of  the  ftomach,  319.  Of  the 
intefeines  345.  Of  the  liver,  372. 
Ot  the  pancreas,  382.  Of  the  fplecn 
very  numerous,  387.  Of  the  kid- 
neys, 408.  Of  the  bladder,  422.  Of 
the  j>arts  of  gener?.ti-jn  in  male-, 
449.  Of  the  parts  of  generation  in 
women,  465.  Compofition,  62. 
ISize  of  their  fibres  not  known,  ib. 
I'heir  fubftance  very  tender,  ib.  Dif- 
ftrent  opinions  concerning  their  fo- 
lulity,  69.  Supposition  of  an  ex- 
tixme  Iaj•jdi^)’  in  the  mpiion  of  the 


nervous  fluid,  71.  Various  argu- 
ments for  and  againfl;  It,  72. 

Nofe,  its  external  and  internal  parts 
defcribed,  1 1 8.  Of  the  nerves,  126. 
Cartilages,  II9.  Mufcles,  121.  Ufca 
of  them,  1 21.  Arteries,  126. 

Nymplia  defcribed,  468.  Their  fub^* 
fiance,  ib. 

O. 

Olijedls,  whether  or  not  painted  on  thi 
retina,  confidered,  no. 

Oefophagus,  its  fituation,  figure,  &c, 
303- 

Omentum,  390.  Its  ftrudlure,  391. 
Vefiels,  394 

— — little,  defcribed,  ib. 

Os  orbiculare,  14 1. 

Oflicula  auditus,  138. 

Ova,  461. 

Ovaria,  461.  Their  compofition  and 
ligaments,  ib.  • 

P. 

Palate  (lefcrihed,  163. 

Palpebi  3B  defcribed,  91. 

Pancre?s  defcribed, 384.  Its  fituation, 
divifion,  and  figure,  ib. 

papilla  of  the  lu  eaft,  206.  Its  body, 
texture,  Sec.  ib. 

Pedes  hippocampi,  27. 

Peduncali  cerebdli,  34. 

Pericardium,  212. 

Pericranium  defcribed,  9. 

Peritonaeum,  308.  Cellular  fubftance, 
309.  Its  produvftions,  ib.  Round  li- 
gaments, ib. 

Pharynx  defcribed,  187.  I^s  mufcles, 

j88. 

Pii)  fiology  of  the  brain  and  nerve?, 55, 

Pia  mater  defcribed,  '2. 

Pleura  defcribed,  208.  Its  artei  ies  and 
veins,  210.  Nerves,/^.  Ul'e,i^. 

Plexus  choroid.'S,  30. 

retifoimis,  471, 

Pomum  r.dami,  174. 

Pon-:  varolii,  36. 

Pori  biliarii,  374.  • 

Frepucinm  in  men,  .445. 

Prefoyopi,  what,  and  why  fo  called^ 

1 14. 

ProOat;^  defcribed,  439. 

Pubes,  465. 

Pudiqx,  arteries  fe  callcvd,  357.  Their 
origin,  ib. 

Pulmones,  21-7. 

Punfta  lachrymalia,  95. 

Pylorus  defcribed,  3 • 3,  317. 

R. 

Rays,  their  divergency,  refradli  m,  and 
refledlion,  confidered,  108. 

a divifion  of  the  inteftinrs  ft 
criicd,  336.  lis  arteries  fuinifh<  J 
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by  the  hsemorrhoidals  interna,  344. 
Its  veins  ramifications  of  the  mefa- 
raica  minor,  ih.  Its  nerves,  345. 
Refradlion,  what,  107. 

Renes,  407. 

fuccenturiati,  ib. 

Refpiratlon,  179.  Wrifber^’s  account, 
301 . Drt  Monro  and  Haller’s  opi- 
nions, 106. 

Retina,  81.  ’ From  what  produced,  ii- 

S. 

Sacculus  lachrymalis,  123. 

Saliva,  193. 

Scrotum  deferibed,  427. 

Sella  turcica,  30. 

Semen,  450. 

Septum  lucidum,  26. 

palati,  164. 

Sight  deferibed,  102. 

Singing  explained,  186. 

Sinus  vonofus  fniiiler,  221. 

- — — vaginas,  465. 

— — venofi,  .55. 

Smelling,  1^7. 

Sneezing,  360. 

Soul,  its  feat,  67. 

Sound  explained  mathematically,  154. 
Speech  performed  by  means  of  the 
"tongue,  186.  Inftances  of  people 
who  fpoke  v?ithout  one,  173. 

Spleen  deferibed,  383.  Courfe  of  its 
lymphatic  v'eiTels,  386. 

Stapes,  a bone  of  the  ear,  140. 

Succus  gafiricus,  or  ftomachicus,  de- 
feribed, 317. 

— — pancreaticus,  383. 

Stomach,  figure,  curvatures,  &c.  313. 

Ufe,  320. 

S’.ipe' cilia,  89. 

Syftole,  what,  224. 

T. 

Tarfi  of  the  palpebrse  deferibed, 

Tafte,  how  occafioned,  171. 

Tears,  how  produced,  >03. 
Temperaments  confidered,  231.  Dr 
Wrifberg’s  account  of  them,  254. 
Tefies  deferibed,  429.  Their  coats,;^. 
Tefles  cerebri,  28. 

Thalami  nervorum  opticorum,  28. 
Thorax,  202.  Its  cavity,  203.  Arte- 
ries and  veins  of  it,  107. 

Thymus  deferibed,  zti. 

Tongue  described,  165.  Fapillse  of 
three  dllferent  kinds,  166.  Its  muf- 
> cles,  168.  JLi^aments  and  blood- 
veliels,  169-  Nerves,  T70.  Fsufes, 
17 1 . Infiances  of  people  who  fpoke 
without  a tongue,  174. 

I'orcubr  herophili,  20. 


Trachea  arteria  deferibed,  273.  Itf  fe= 
veral  coats,  276. 

Tubse  Falloplanae  deferibed,  462. 
Tuberculae  of  the  brain,  31.  Different 
names  given  them  by  the  ancients 
and  moderns,  ib. 

• — ' ■ quadrigeaiina,  ib. 

Tubus  Euftachianus,  137. 

Tunica  vaginalis,  &.Q.  of  the  tefticki* 
419. 

— — arachnoidxa,  22. 

- "■  — choroides,  79. 

-- — feleratica,  78. 

— - — cornea,  ib. 

— alliuginea,  86. 

Tympanum,  136. 

U.  V. 

Vagina,  &c.  469. 

Vaivula  palati  deferibed,  187. 

cob,  how  formed,  333,  334. 

Valvuloe  anriculares,  218. 

femilunarcs  vel  figmoidales,  214. 

— tricufpedes  five  triglochine8,2l4, 
218. 

- mitrales,  ib. 

— — conniventes,  325.  Their  forma- 


tion, ib. 

Vafa  deferentia,  how  formed,  436, 
■ fpermatica,  435. 

Velum  pendulum  palati,  164, 
Vena  epiploica  feniftra,  394. 

— epiploica  dextra,  ib. 

portae  hepaticae,  370, 

Venae  pulmonarcs,  2^1. 

coronarioe,  ib, 

— — hepaticae,  377. 

pudicae  internae,  447. 

Ventricle,  third,  of  the  brain,  29. 
— fourth,'33. 

Ventriculi  laterales,  26. 
Ventriculus,  313.  Its  coats,  316. 
Vefnea  urinal  ia,  419. 

> ri’llJs  '2'7/f. 


Veficul^  bronchiales,  269. 

feminalcs,  432. 

Vefilbulum  auris,  141- 
Voice,  182.  How  produced  by  the 
air  in  refpiration,  183.  Acute  and 
grave  founds  accounted  for,  184. 
Urachus  deferibed,  420,  '' 


Ureters,  41 1. 

Urethra,  443*  I"  women,  468. 

Urine,  4*3- 

Uterus,  458.  Its  canal,  commonly  cal- 
led the  neck,  459.  Its  fituation  a»d 
fubftance,  460. 

Uvea,  80. 

Uvula  deferibed,  163. 

W. 


Weeping,  3®°- 
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